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Now! Color for Your... 




Introducing COLORAMA-50 
Pcrcom’s SS-50 Bus Color VDG 


Featuring ... 

• Eleven display formats including 8-color semigraphics, 4- 
color graphics, 2-color high density graphics and 2-color 
alphanumerics. 

Moreover, two- and four-color displays may be switched 
between primary and complementary color sets under soft¬ 
ware control or from the keyboard. 

Full graphic resolutions range from 64 x 64 picture elements 
to 256 x 192 picture elements. 

• Instant display control: The COLORAMA-50™ is memory 
mapped: your MPU has direct, instant access to display RAM 
and display control registers. 

• Low-cost Modulator Option for Color TV Interface: The 

COLORAMA-50™ provides for installation of an inexpensive 
RF modulator such as Radio Shack PN 277-122 for operation 
using a color TV. 



SS-50 Bus 
Department Store 


Nobody supports the 
SS-50 bus like Percom: 


SS-50 Bus/Single-Board Computers with I/O ports & 
memory 

Static and Dynamic RAM cards — memory expansion 
kits 

LFD-400/800 1-, 2- and 3-drive mini-disk systems 
Color and monochrome memory-mapped display 
controllers 

Extendable 7-slot SS-50 bus motherboards 
Versatile prototyping boards: SS-50 and SS-30 bus 
Field-proven software: monitors, operating systems, 
drivers, editors, assemblers, debuggers and HLLs. 


Mix in Sound: With the 
optional modulator in¬ 
stalled, you can comple¬ 
ment your colorful displays 
with software-controlled audio. 


Introductory 
Price 

$219.95, 


• Extended Addressing: The COLORAMA-50™ is compatible 
with the SS-50A bus and the extended-address SS-50C bus. 
Map the board into any of the sixteen 64-Kbyte banks of the 
1-Mbyte SS-50C address space. The COLORAMA-50™ card 
“defaults” to the first (lowest) bank for the SS-50A bus. 

• Cassettee I/O Option: Add a few inexpensive components to 
the on-card circuitry provided and use an audio cassette for 
program/data storage. 

• Provision for On-Card Firmware: Put your display operating 
system, cassette control program, etc. right on the COLOR4- 
MA-50™ card in a 2516 (5-volt 2716) EPROM. Resides in the 
top 2-Kbyte of the card memory space. 

• Operating Software: Included in the comprehensive users 
manual is a listing of a display operating system and cassette 
controller that may be implemented as a callable subroutine 
function from BASIC or existing operating systems. The 
programs are optionally available in a plug-in ROM for 
just $69.95. 

System Requirements 

The COLORAMA-50™ is pin- and outline-compatible with the 
Percom System-50™ bus, the SS-50A (SS-50) bus and the 
SS-50C bus. The composite video-sync signal output will directly 
drive a color (or BW) video monitor. The output may be mod¬ 
ulated for operation with a standard (NTSC) TV set. A modulator 
is not included. The COLORAMA-50™ card occupies 8-Kbytes 
of memory in the upper half of a 64-Kbyte memory space. 
Included on-card is 1-Kbyte of display RAM which will 
accommodate alphanumeric displays, semigraphic displays and 
two low-density full-graphic displays. For the higher density 
graphic displays, additional display RAM is required. The option¬ 
al RAM ICs may be installed on the card. 


For quality Percom SS-50 bus products, see your nearby 
authorized Percom dealer. To order direct, call toll-free, 
1-800-527-1592. Prices and specifications subject to change without 
notice. Prices do not include shipping and handling. 


PERCOM DATA COMPANY. INC 

211 N KIR8Y GARLAND TEXAS 7S042 
(214)272 3421 
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™ trademark of Percom Data Company, Inc. 










Most small system users think all micro¬ 
computers are created equal. And they’re 
right. If you want performance, convenience, 
styling, high technology and reliability (and 
who doesn’t?) your micro usually has a price 
tag that looks more like a mini. It seems big 
performance always means big bucks. But 
not so with the SuperBrain! 

Standard SuperBrain features include: twin 
double-density 5%” drives which boast nearly 
350,000 bytes of disk storage - expandable 
to 10 megabytes. A full 64K of dynamic 
RAM. A CP/M* Disk Operating System to 
insure compatibility to literally hundreds of 
application packages presently available. And, 
a 12” non-glare, 24 line by 80 column screen. 

'Registered trademark or Digital Research. Inc 


You’ll also get a full ASCII keyboard with 
an 18 key numeric pad and individual cursor 
control keys. Twin RS232C serial ports for 
fast and easy connection to a modem or 
printer. Dual Z80 processors which operate 
at 4 MHZ to insure lightning-fast program 
execution. And the list goes on! Feature after 
feature after feature. 

Better yet, the SuperBrain boasts modular 
design to make servicing a snap. A common 
screwdriver is about the only service tool 
you’ll ever need. And with the money you’ll 
save on purchasing and maintaining the 
SuperBrain, you could almost buy another one. 
For under $3,500, it is truly one of the most 
remarkable microcomputers available anywhere. 


Whether your application is small 
business, scientific, educational or just word 
processing, the SuperBrain is certainly an 
exciting solution to the small computer 
problem. And since you can easily expand it, 
you’ll probably never outgrow it. 

Call or write us today for a complimentary 
copy of our “SuperBrain Buyer’s Guide.” We’ll 
show you how you can get big system per¬ 
formance without having to spend big bucks. 



r= INTE3TEC 
[“DATA 
S SYSTEMS., 


2300 Broad River Rd. Columbia, SC 29210 
(803) 798-9100 TWX: 810-666-2115 
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Each month we invite our readers to tell 
us about themselves and their interests by 
answering the survey questions contained 
in the magazine. They are formulated to 
assist the editorial department in bringing 
you the types of columns and articles you 
want to read. 

Each month we pour through the infor¬ 
mation received to get a better picture of 
who our audience is. This demographic in¬ 
formation helps us to determine the types 
of articles that will appeal to the majority 
of our readers. 

So, this month, turn to the perforated 
card facing page 210 and fill out the ques¬ 
tions contained there. You can send in 
your responses confident that you are 

helping to shape the future of the magazine. 

* * * 
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pleasantly surprised, by the type of service 
you received from one of our advertisers? 
Kilobaud Microcomputing welcomes your 
reports on the dealings—both good and 
bad—you’ve had with our advertisers. 

Let us know if there were any problems 
in the delivery of your product—how many 
days, weeks, months? Was the product 
first-rate or poor? If repairs to the product 
were necessary, what about the customer 
service? 

Be sure to state the name of the firm and 
the amount of the order. We’re particularly 
interested in your mail-order experiences. 
Don’t be sparing in your praise for the good 
firms, which should be encouraged. The 
bad ones should be stimulated to get their 
act together. 

—The Editors 
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PUBLISHER’S REMARKS 

Instant 

Mail 


By Wayne Green 

Here's a Package 
That's Waiting 
To Be Delivered 


#> 


The Billion Dollar Product 

It’s been a long time since I’ve written 
about a needed product: what I call the 
Electronic Mailbox. I’m not sure what is 
holding this up, but I do know that there 
is a good chance that the firm which gets 
it to the market first could end up selling 
millions of them and making billions of 
dollars. 

The Mailbox will not only make its 
manufacturer a bundle, but will also 
have profound effects upon our whole 
field. It will totally change our system of 
business and personal communications. 
It will get small computers selling like 
nothing before has. It will make possible 
an array of data-supplying businesses. 

The odd thing about the Mailbox is that 
there is nothing much to invent, since all 
it requires are the applications of already- 
discovered electronics. Indeed, most of 
the functions we need of it are being ac¬ 
complished by currently available con¬ 
sumer devices. To be specific, we need a 
modem to connect our computer to the 
phone line. Well, we’ve had those for a 
long time. We need an automatic dialer, 
also a commonplace gadget these days. 
And that’s about all we need besides 
some protocols and software, none of it 
very complicated. 

You’ll better understand what I have in 
mind if I define my Mailbox in terms of 
what it does. There have been so many 
articles on electronic mail that one can’t 
help but be confused about the situation. 
I see ads from some computer firms say¬ 
ing that electronic mail is here. Horse- 
feathers. 

The Mailbox should be so designed 
that it can plug into any of our microcom¬ 
puters and work. A phone line would also 
be plugged in, with output available for 
either dial or button operation. I’d prefer 
to have the operating system on a ROM in 
the unit. 

Here’s how it would work. The operat¬ 
ing system would include a word proces¬ 
sor which would allow you to write mes¬ 


sages or letters on your computer. The 
system would ask for the phone number 
of the addressee and whether you want 
the message sent immediately or at the 
low rate time (3 am), with a default to im¬ 
mediate transmission. You want to have 
a chance to edit the letter and okay it for 
transmission. Once you hit “go,” the 
Mailbox would take over and access the 
phone line. If you have a telephone on the 
same line it would disconnect this so you 
could not pick it up and screw up the 
message. 

Next it would call the number. If the 
line is busy it would wait an appropriate 
time and try again. Upon connection it 
would send a signal tone which would ac¬ 
tuate an identical Mailbox on the other 
end, disconnecting the phone and turn¬ 
ing on the computer if it is off. More ex¬ 
pensive models may have the facility for 
recording incoming messages without 
bothering the computer at all. This can 
be done with cassette or disk. 

Once the Mailbox is on line and ready 
to receive the message, it would send a 
handshake signal. This would also be 
coded, to check out the line and make 
sure it is workable. My Mailbox would 
then dump my message, along with a 
count of the bits, so the receiving system 
can make sure the message was received 
correctly. We may work out error-cor¬ 
recting codes to help with this situation, 
if that turns out to be helpful. 

When the message and the count are 
received and compared, the system 
would disconnect, providing that the 
message was okay. If not, the receiving 
Mailbox would request another try. Fail¬ 
ing twice, perhaps the system should dis¬ 
connect and try all over again. If this is a 
significant problem we’ll solve it. 

The receiving system would then have 
an indication that a message is awaiting, 
much like the light on a hotel room phone. 

With telephone dialing taking 15-20 
seconds, we should be able to make con¬ 
tact within a half-minute. I suggest that 
we use a 1200 bits per second (bps) data 


rate system to get started, planning on go¬ 
ing to a much faster one later on—perhaps 
9600 bps, which is being used with suc¬ 
cess over ordinary phone lines with a com¬ 
bination of compressors and expanders. 

At 1200 bps, we are sending about 100 
characters per second. This is about 16 
words per second, or about 12 seconds 
for a 200 word page. Thus a complete 
dialing up, answering and exchange of 
message would usually be completed in 
less than a minute. 

Before I go on to some further develop¬ 
ments of this system which seem inevita¬ 
ble, let’s just mull over what changes a 
one-minute message service could bring 
us. I hope it is no news to you that busi¬ 
ness letters are costing well over $7 each 
to handle these days—and take several 
days to do their expensive work. My Mail¬ 
box system can give you almost instant 
mail, and at a fraction of the cost of a dic¬ 
tated (or even a hand-typed) letter. 

If you spend much business time on 
the phone, you will not be surprised to 
learn that recent studies have shown that 
73 percent of the business calls do not go 
through on the first try. It’s a busy line, or 
your person is out to lunch, golfing, 
messing around, on another call or in 
conference. . .choose one. And what 
percentage of call-backs do you get? It’s 
low. 

Most phone calls are for relatively sim¬ 
ple matters which could be handled with 
an instant message. Longer discussions 
can be set up via the Mailbox for a phone 
call at a specific time, and acknowledged 
with another instant message. 

How long will it be before we have more 
advanced Mailbox models which will au¬ 
tomatically forward our messages to 
home, another office. . . and eventually 
to our car via a repeater system or a satel¬ 
lite? This could even reach us in an emer¬ 
gency via a pocket receiver Mailbox. 
Hams have no problem keeping in touch 
from just about anywhere in the country 
via a system of over 5000 automatic re¬ 
peater stations. I can whip a hand-held 
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COVER YOUR INVESTMENT 

• Cloth Backed Naugalhyde Vinyl 

• Waterproof & Dustproof 

• Longer Life 

• Improved Reliability 

• Two Decorator Colors- 
Saddle Tan and Black 


APPLE COMPUTERS 

Apple Eneemble-covers entire Apple 


II with 9" video & two stacked disk 

.$15.96 

Full Apple II.12.95 

Apple II Keyboard.7.96 

Apple II Disk.3.95 

Apple II Disk (stacked-two disk).. 7.95 

Apple III.14.95 

TRS-80 MODEL I 

Keyboard.$7.95 

Cassette.4.95 

Video Display.9.95* 

Package OHer.18.95* 

•NOTE- Add $3.00 lor Expansion 
Interface 

TRS-80 5'/«" Disk.$4.95 

Two Disk Cover (side by side).... 7.95 

TRS-80 MODEL II 

Entire Unit.$22.95 

Keyboard Only.7.95 

Three Disk Unll (8" Drives).18.95 

TRS-80 MODEL III 

TRS-80 COLOR COMPUTER 9 95 

Line Printer l.$16.95 

Line Printer II.9.95 

Line Printer III.15.95 

Line Printer IV.9.95 

Line Printer VI.14.95 

Daisy Wheal Printer II.16.95 

Quick Printer 1.9.95 

Quick Printer II.5.95 

CBM-PET COMPUTERS 

CBM Pet 2001 4001 series. $12.95 

CBM Pet 8032.12 95 

CBM-Pet 2040, 8050 Disk 12 95 

CBM Pet 2022. 4022 Printer. 9 95 

CBM-Pet 2023 Printer.7 95 

ATARI 800 $10.95 

Atari 400.9.95 

Atari 810 Disk.5.95 

Atari 425 Printer.9.95 

CROMEMCO SYSTEM THREE $19.95 
Cromemco 3100, 3102 CRT 18.95 

Cromemco 3779 Printer.16.95 

Cromemco 3703. 3704 Printer 13.95 

Cromemco 3355 Printer.15.95 

SUPERBRAIN $1995 

Emulator.19.95 

Intertube.1995 

Superstar....19.95 

HEATH COMPANY 

H-19, H-89CRT.$16.95 

H-17, H-77 Disk.9 95 

H-27, H-47 Disk.12.95 

H-8.H-11 Computers. 12.95 

H-14 Printer.9.95 

H-34. H-44K, H-44 RO. . IS 95 

h-34, H-54.15.95 

DIGITAL EQUIPMENT 

Data System Terminal.$19.95 

Decscope Terminal. .19.95 

WT/78, VT/7B Terminal.19.95 

VT-100 Terminal.16.95 

Decprinter 1.15.95 

Decwriter II, III.18.95 

Decwnter IV.15.95 

OHIO SCIENTIFIC 

Superboard II. $12.95 

CAP-DF. single case.14.95 

CAP-DF. stacked.19 95 

C2single case.. 14.95 

C2-stacked.19.95 

C2-OEM, long case.19 96 

C3-OEM, long case.19.95 

C3-S1. single case.14.95 

C3-S1, stacked.1995 

WANG COMPUTERS 

CRT Terminal. .$18.95 

2221 Printer.19.95 

2221-W Printer.22.95 

2231 Printer. 19 95 

2261 Printer.19.95 


HEWLETT PACKARD 

85, 83 Computer.$14 95 

7225A plotter.9.95 

8290 IM disk.9 95 

Plotter on disk outfit.12.95 

Compucolor II Entire Unit.16.95 

Compucolor II Keyboard.5.95 

Vector Graphic MZ Computer... 14.95 
Vector Graphic Mindless Terminal 

.18.95 

MINIMAX II TERMINAL $18 95 

Mlnimax II doubledisk. 9.95 

North Star Horizon. 14.95 

Sorcerer.9.95 

Texas Instruments 99/4.9.95 

Intercolor 3621.18.95 

Poly Morphic System 8813 Computer 

.14.95 

Poly Morphic Keyboard.7.95 

Tano Outpost II.22.95 

NEC Astra Computer.18.95 

SOL 20 Computer.14.96 

IMSAI 8080. 14.95 

CRT's 

Televidec TV1 912 or 920.$14 96 

Hazeltlne (one size fits all).18.95 

Soroc 10120.18.95 

Adds Terminals 25,100, 980, etc. 

.19.95 

ADM-3. 14.95 

Leedex Video 100. 995 

leedex Video 100-80.12.95 

NEC JB 1201 Monitor. 9.95 

Visual Tech 200. 20.95 

9 inch CRT.7 95 

12 inch CRT. 9 95 

PRINTERS 

Epson MX 80 and MX-70.9 95 

C.ITOH Star writer.15.95 

Okidata Microline 80. 9 95 

Base 2.9.95 

MPI 88T 9.95 

Diablo 630. 15.95 

NEC Spinwriter with Keyboard 15 95 
NEC Spinwriter without Keyboard 

.15.95 

Diablo with Keyboard. 15 95 

Diablo without Keyboard.15 95 

Xerox with Keyboard.15.95 

Xerox without Keyboard 15.95 

Qume Sprint III.14.95 

Qume Sprlnl V with Keyboard . 15.95 
Qume Sprint V without Keyboard 

.15.95 

Teletype 43. 1295 

IDS 440, 445. 460. 12.96 

Texas Instruments 800 Series.. 18 95 

Trendcom I00or200. 9.95 

Centronics 101. .19.95 

700. 701. 702, 703, 704. 753 18.95 

Centronics 779. 16.95 

Centronics Pi. 730, 737. 9 95 

Comprint 912.12.95 

Anadox DP8000.12.95 

Xymec HY Q1000.12.96 

Okidata 22. SL125. SL2S0.15.95 

DISK DRIVES 

Micropolis 1041, 1042, 1043, 1053 

$9 95 

Vista Double Disk.9.95 

Vista 5 V." Disk 6 95 

Matchless 5%" Oisk 6.95 

Lobo Double 8 M Disk..9 95 

Lobo 5% " Oisk, 14" long.6 95 

Lobo 3.2.3.3.3.95 

MPI B51 or B52 Disk 4 95 

Percom 5V." Disk.4 96 

IBM.write 

DATA General.write 

CRT.write 


Send check or money order to 
Include $1.50 for postage and handling. 
Overseas orders include $4.00 postage. 
DEALER INQUIRES INVITED 




rnirtPuCnoER 
P.O. Box 324 (Dept. A) 
Mary Esther, FL 32569 
Phone (904) 243-5793 
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transceiver out of my coat pocket or from 
my belt and access the phone lines from 
almost anywhere in the country. Indeed, 
I can do this in about 50 countries around 
the world, so commercial use of this sys¬ 
tem should not be that far off. 

What will happen to U.S. mail when it 
is up against an inexpensive and instant 
mail service? Well, they can always han¬ 
dle packages. No, they’ve turned most of 
that over to UPS. Well, there’s always 
junk mail. 

I believe that a system like this will pro¬ 
vide the speed of communications which 
will make business much easier. It will al¬ 
low more and more people to conduct 
most of their business from wherever 
they please, whether this be home, their 
yacht or a portable desk on the beach 
somewhere in the Caribbean. 

Speeding It Up 

Going to 9600 bps would be eight times 
as fast, getting a one-page letter out of the 
way in one and a half seconds. Not bad, 
but not as good as it could be. even with 
techniques we have today and nothing to 
invent. 

The next step may be a bit confusing 
for neophytes to computers, but it is sim¬ 
ple. Our standard byte has eight bits. 
Two of them use 16 bits. If we take one bit 
away, using it to indicate that the follow¬ 
ing 15 bits are a special code instead of 
two characters, we can have a dictionary 
of 32,000 words, each selected by a com¬ 
bination of those 15 bits. Thus, instead of 
having to send 6-1/2 characters (bytes) 
per word, we will only have to send two, a 
savings over the letter-by-letter method 
of 3-1/4 times. That would bring our time 
for sending a 200-word page down to un¬ 
der one-half second! In one minute, 
counting half of it for dialing the number, 
we could transfer 66 pages of text! 

This would force Bell to change their 
billing system, for most calls would be a 
mere fraction of a second long. Further, 
the current system of starting billing af¬ 
ter two or three seconds would not indi¬ 
cate any calls at all on your phone bill. 
I’m sure they would fix that situation. 

In addition to increasing business and 
personal communications by an order of 
magnitude or two, this system would al¬ 
so allow a rapid expansion of automatic 
business communications. Any business 
wanting to keep track of sales could call 
up a remote system and get the data at 
any time. Chain stores could be quickly 
polled for the most detailed record of each 
day’s sales, thus keeping inventories to 
an absolute minimum . . . and inventory 
costs. Hotel chains would know nightly 
how many rooms were used and the in¬ 
come therefrom. Businessmen could get 
daily accounting reports, if desired. 

Since the dictionary would probably be 
on a ROM, it might be possible to develop 
interpreters to translate from one lan¬ 
guage to another. Thus I could type a 
message in English and it could be read 


out in German, Chinese or Hebrew. A 
switchable ROM interpreter would allow 
the output to be in any language you de¬ 
sire. Not a bad way to learn languages 
either. 

Thus, with our simple Mailbox system 
we would enable an entire world to be 
able to communicate for the first time- 
all automatically. 

Data Banks 

The Mailbox would facilitate the use of 
data banks, thus encouraging their 
growth. It won’t be long before we really 
won’t need to have a large library of 
books on hand. We will be able to call a 
medical data bank and get a good guess 
on an illness. . . perhaps even to a remote 
taking of temperature, pulse, emotional 
reactions to computerized questions, all 
of which would render a probable diagno¬ 
sis and uncover the underlying psycho¬ 
somatic elements of the illness. 

This is a good time to start laying the 
foundations for data banks. I believe that 
we will develop some very sophisticated 
ones, with information on any subject, 
incredible indexing, and both words and 
graphics exchange of material wanted. 
Sure, we’ll be paying for the use of the 
data, but the time we save will make it 
well worth while. Oh, yes, those graphics 
will eventually be in full color. 

Magazines of the future will be elec¬ 
tronic and digital, as will most books. In 
that way the information will be available 
to even more people than today and pub¬ 
lishers will make even more sales. Will 
magazines be monthly or come out a lit¬ 
tle bit at a time? We’ll have to wait and 
see how that works out. 

Bottom Line 

All we are waiting for is some techni¬ 
cian somewhere to put the package to¬ 
gether, develop the needed software and 
get it on the market. If he is (or they are) 
shrewd he could end up like the Apple 
chaps with paper millions. If he screws it 
up, someone else will end up with the 
boodle. Whatever happens the micro¬ 
computer industry will get a boost it will 
never forget and we will be on our way 
towards a series of changes in society 
which will rival those brought on by the 
development of the automobile. 

Would I fool you about something like 
this? Remember that I was writing about 
mass-produced software for a couple of 
years before anyone seriously got into the 
business; now it is a $100 million indus¬ 
try, aiming toward $25 billion in a few 
years. 

If you do get busy with this, I expect to 
get some articles for Microcomputing 
about the system. 


Why Software Firms Are 
Folding 

We’ve had some fairly large losses re¬ 
cently in the software field, with no firms 
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Paul Lutus creates language. Language for the future. 

From him we have Apple Writer, Apple World and MusiComp. 
His software was used by the Viking Mars 
Lander team and other advanced 
space programs. 

For the past three years he has 
applied himself to the development 
of more efficient and powerful —* 

computer languages to 
help him with his work. l 
These new languages l 

of the future are now \ ‘\\ ' 

available for your use \ 

exclusively from Insoft. \ 


See the new world of 
programming from Insoft 
at your Apple dealer. 


fh¥(-myyaysjt; ijj >iw kmro, fh« tools of today. 


Apple Is n 

registered trademark 
of Apple Computer. I no. 


259 Bmnon Rd. / Unit 3 / Medford, Or 07501 / <S03) 779-2468 


The final "word” in Apple programming. A 
brilliant extension of FORTH. 

• Fully compiled 

• Floatingpoint 

• Transcendental functions 

• Strings and arrays 

• Hires, Lores and Turtlegraphics 

• Music 

Far more compact and approachable than 
Pascal, TransFORTH II is both recursive and 
structured and easier to use than BASIC. 

Over three years in development, this high 
level language enables you to program in 
English with far greater speed and conven¬ 
ience than ever before possible. 

TransFORTH II. A transformation in 
computer programming. Available today. 

The Assembly Language Development 
System. Already the preferred assembler for 
professional software developers. 

• Object files to 18K 

• Source files to 37K 

• Cursor based screen editor 

• Upper and lower case text entry 

• Nested macro instructions 

• Local, global and universal labels 

• Comprehensive error trapping 

The enormous file capacity of ALD System 
II assures you of the ability to develop 
virtually any imaginable software system. 
And you can do so with ease since ALD 
System II edits with the simplicity of a word 
processor, 

ALD System II, Powerful yot convenient. 
Tim first choice of professionals. 

The best comes last. Both new 
programs are available for the 
Apple II or Apple III . 



















really showing a strong posture. The Bot¬ 
tom Shelf went to the bottom, for exam¬ 
ple. Let’s take a look at this situation and 
get some perspective on it. 

With all of the promises of riches for 
mass-produced software, what is going 
wrong? Is it mainly copying of programs 
which is doing in the industry? Is it the 
weak financial situation of many com¬ 
puter stores which prevents them from 
carrying a large stock of programs? Is it 
the large amount of really awful software 
which has been sold and possibly disillu¬ 
sioned customers? Is it the pitiful soft¬ 
ware selection offered by Radio Shack? 

All of these are factors. Let’s look more 
closely at the situation and see what is 
wrong, and what might improve matters. 

First, let’s look at the major hardware 
firms, most of which have been providing 
a minimum of software support of their 
systems. Here, almost without excep¬ 
tion, we have a hangover from the old 
IBM days. IBM wanted to sell systems 
which were totally within their control. 
They wanted no outside software or ac¬ 
cessories. When the government brought 
a halt to this, IBM reluctantly went along 
with outside suppliers, but there is no 
hint that they like the situation. 

When the minicomputers came along, 
they went the same route. . . with their 
own bus structures, their own languages 
and so on. Most of the major hardware 


firms are still playing that game. 

The first microcomputer manufacturer, 
Mits, tried to set things up so they would 
be the sole supplier of all accessories, all 
software, and so on. They even wanted to 
have total control over their own stores, 
prohibiting them from selling anything 
not coming from Mits. They lost most of 
their good stores that way, paving the 
road towards their present oblivion. 

Radio Shack is a good example of this 
mentality—an almost perfect example. 
No product not coming from Radio Shack 
is permitted in their stores. The store 


A high percentage of the 
program packages being 
sold today are a pain for 
both dealers and customers. 


managers can’t even give away non-Ra- 
dio Shack products. I remember some 
early chats when I was considering a 
Data General computer and wanted to 
connect one of my many Teletype ma¬ 
chines to it. They were absolutely ada¬ 
mant that no “hostile” equipment could 
be connected to their system. If it was I 
would get no service. 

This policy, which is pretty much in¬ 
dustry-wide, has resulted in dealers car¬ 
rying a minimum of programs for the 


systems they sell. Prospective customers 
going into a Radio Shack can well ask, “Is 
that all I can do with this?” 

If a firm is going to supply much in the 
way of software for the major systems, 
they are going to Find that they get little 
cooperation from the systems manufac¬ 
turers. It turns out that it is extremely dif¬ 
ficult to turn out cassette duplicates in 
any quantity that work reliably. With lit¬ 
tle, if any, help from the system manufac¬ 
turer, and little outside data available, 
most software firms turn out bum copies 
and discourage both dealers and 
customers. 

The duplicating system at Instant Soft¬ 
ware took over a year to develop and cur¬ 
rently has some $50,000 or so invested in 
it. This is not as dependable as we like, so 
another $50,000 is scheduled to be put 
into this in the near future. We want to be 
able to get rid of the need for quality-con¬ 
trol checking of programs which have 
been duplicated, yet at the same time be 
able to turn out tens of thousands of per¬ 
fect duplicates in a day to keep up with 
the growing market. 

Without an investment of that magni¬ 
tude you have to make do with poor 
copies of programs. This is why a high 
percentage of the program packages be¬ 
ing sold today are a pain for both dealers 
and customers. Some work. . some¬ 
times. Many don’t, bringing aggravation 



ANADEX DP-9000 

All functions are 
propram accessible, 
Hi-Res Graphics. 


CEIMTROIMICS 739 

A great printer 
with many new 
features. 


NEC-3500 

A New 
Spinwriter at 
a lower cost. 


PRESTO! Accessories shipped in 24 Hours 


We have a large stock of accessories available 
for immediate shipment, including ribbons, 
interfaces, cables, thimbles and other items 
for Anadex, Epson, Centronics, IMEC and 
Okidata printers. We also stock the printers 
for the accessories. We stock Amdeck 
monitors, terminals by TEC, Telray, and 
Micro-Term, and the Altos Microcomputer 
Product line. Make us your stocking source. 


ASK FOR OUR 
INSTANT DISCOUNT 
From Roy Hawthorne 
Talk To Bill Tokar On 
Applications 


CALL TOLL FREE 
USA. 

1 - 800 - 521-2764 

MICHIGAN 

1 - 800 - 482-8393 


Remember: 
We are open 
8:30 AM to 
6:00 PM EST 


Monday — Friday 



No Credit 
Card Penality 


WRITE TO: ^288 

“The Stocking Source” 
24069 Research Drive 
Farmington Hills, Ml 
48024 

313-474-6708 
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and expense to everyone involved. 

Smaller software firms have to make 
do with junky looking packages. Some 
use stapled baggies on cardboard. We’re 
finding that machinery to turn out good 
looking packages is in the $15,000 to 
$25,000 range, so without the quantities 
of Instant Software, packages would have 
to look cheap. . .thus not encouraging 
their sale in stores. 

With over 2000 computer stores to ser¬ 
vice, and an equal number of small soft¬ 
ware firms wanting to supply them, the 
idea of doing business by mail gets ridic¬ 
ulous. No store wants to try and deal with 
2000 suppliers—or even 50 software 
firms. The bookkeeping is impossible, 
even with a computer. I do suspect that 
computer stores will be the very last re¬ 
tail stores in the country to computerize. 

The high prices of most software, 
brought on by the expenses of selling and 
advertising, encourage customers to 
make copies for friends. Theft. I find that 
many dealers are making this situation 
worse by wanting to get the maximum 
dollar profit from each sale, getting the 
money today and not worrying about the 
future. Some are even pushing Instant 
Software to increase prices so they can 
make more profit per sale. I think that is 
nonproductive in the long run. 

If a firm is going to be successful in sell¬ 
ing software, it is going to have to do most 
of the selling through computer stores, 
not by direct mail. This means that the 
firm is going to have to have a manufac¬ 
turers’ representative team which cam 
get to every store at least once a month to 
check programs on display and refill the 
racks. To make this pay, the firm has to 
have enough software to make it worth 
the while of the reps to make these sales 
calls. Without some serious source of 
funds to build up to this size, software 
firms are in a Catch-22 situation. They 
can’t get dealer sales without reps . . and 
they can’t get reps without a large num¬ 
ber of packages to sell. . . yet without the 
sales they can’t attract programs from 
programmers. 

Instant Software solved that problem 
by investing some $3 million in the de¬ 
velopment of the people and plant need¬ 
ed to get the needed programs, to make 
sure of the quality of the programs, and 
have enough of them to make it possible 
for a rep to earn around $25,000 a year 
right from the start. Without the help of 
many other publishing functions, this 
could easily have escalated to $5 million 
or more, as other software firms have dis¬ 
covered. 

The end result has been a concentra¬ 
tion on mail order sales of programs in¬ 
stead of through dealers, plus the grow¬ 
ing consumer resistance to new firms. 
This has helped to put many smaller 
firms out of business. The larger firms 
did not have enough programs to pay for 
reps, so they too languished, unable to 
either get enough orders or to get depend¬ 


able payment from dealers. 

As far as I know, only Instant Software 
is building a rep team to contact all of the 
computer stores and other distributors of 
small computer systems. Sales have 
been difficult because while the most 
popular system is the Radio Shack, the 
TRS owners have to buy their system one 
place and get the software for it else¬ 
where. This is a big benefit to the com¬ 
puter stores in that the TRS owners are 
thus forced to regularly go into non-Ra- 
dio Shack stores and this tends to help 
sell Apples and other systems to this 
group. With Apple sales running about 
one-third those of the TRS, the market for 
Apple programs has been substantially 
smaller. 

If we are talking mass distribution of 
programs, as soon as we finish talking 
about TRS and Apple, we are left with 
such small sales of hardware that it is no 
longer economically feasible to mass-pro¬ 
duce and distribute programs through 
stores. Instant Software can do it, but on¬ 
ly because the TRS and Apple sales pick 
up most of the costs of advertising and 
distribution. The other programs ride on 
the coattails of the better-selling systems. 
For the smaller firm there is no good an¬ 
swer to selling Heath, Commodore, Atari, 
TI and other programs... as yet. 

Programmers are the main losers, of 
course. For having cast their lot with a 
firm unable to keep up with the competi¬ 
tion, they generally lose everything. 

The Solution 

I am not alone in believing that the 
mass sale of microcomputers is tied to 
the mass sale of software. Thus, the more 
programs a system has available for the 
prospective customer, the greater the 
likelihood of a sale of the system. If the 
manufacturers of systems would under¬ 
stand this and react appropriately, sales 
would soon be rising and their advertis¬ 
ing would become far more effective. 

Radio Shack had better either get their 
system for obtaining software to sell in 
their stores into higher gear or else work 
out a way for supporting firms to sell 
through Radio Shack stores. With the 
coming barrage of new computers from 
IBM, Data General, DEC, Xerox and a va¬ 
riety of Japanese firms. Radio Shack can 
hardly afford the luxury of bungling their 
software support. 

One other idea they are going to have to 
accept—a foreign one for them—has to do 
with their stores carrying only best-sell¬ 
ing products. It is going to be necessary 
to carry a lot of slow-moving software as 
applications packages come out for 
smaller businesses. The factory may 
have to share in the inventory cost of 
slower-moving software, but it really has 
to be there if they are going to continue to 
grow in sales. 

Other firms are going to have to be 
much more cooperative with software 


firms which can help them. They are 
either going to have to set up software 
evaluation departments or else deal with 
software suppliers whose reputation will 
give them the same results. Then they 
are going to have to do all they can to get 
this software into their dealer stores. . . 
again, possibly with some financial help 
for the stores or the software firms. 

One other approach is to get sales start¬ 
ed by providing the financing, at least in 
part, for the kickoff of new programs. 
This will get it fully developed, packaged 
and into the stores to prime the pump. 
From there on the software firm can con¬ 
tinue to supply copies as the program 
sells. I suspect that a $1000 investment 
per program package would get an ar¬ 
rangement like this started. Thus, a 
$250,000 investment would assure 250- 
program support for the system. Dirt 
cheap. 

With each new manufacturer of hard¬ 
ware anxious to invest the minimum 
possible—tiptoe into the water, as they 
put it—no one system is likely to achieve 
outstanding sales. The first firm that rec¬ 
ognizes the importance of software sup¬ 
port and puts up the money to supply it is 
going to have a tremendous advantage 
over the others. So far everyone has been 
lucky in that no firm seems to have fig¬ 
ured this all out. Everyone but the soft¬ 
ware firms, which have been busy going 
broke. □ 
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September Sale! 

Disk Based System: Apple II or 
Apple II Plus with 48k RAM in¬ 
stalled, Disk II with controller, 
DOS 3.3 $1899 

THE SOURCE® FREE! Buy the 
D C. Hayes Micromodem II® 
for $379.95 and we'll give you 
The Source ($100 value) Free! 
EPSON MX-70 $399 

Mountain Computer CPS® new 
interface card $189.95 
SMARTERM® 80-column board 

a._ CALL TOLL FREE $ 2 _ 99 
JSL (800) 621-5802 Q 
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COMMUNICATIONS 

Chicago. IL 60630 

5456 North Milwaukee Ave. 
(312) 631 -5181 1within lllmoisl 
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By Robert W. Baker 


PET-POURRI 

CBM 

Utilities 


Get the Most 
Out of Your 
System 


Filemaster 

Here’s a handy disk utility called File- 
master that the author refers to as a disk¬ 
ette management program. It was writ¬ 
ten specifically for the 8032, but separate 
versions are available for the 8050 and 
4040 disks. The program offers a number 
of useful features, all selectable from a 
handy menu. 

You can list or print a full diskette di¬ 
rectory with 54 files per screen or 180 
files per printed page. The Filemaster di¬ 
rectory is the full diskette directory, in¬ 
cluding scratched files. For added con¬ 
venience you can even alphabetize the 
directory, then later restore it to its origi¬ 
nal order. 

The other functions operate on a list of 
flies that’s referred to as a job-cue. Spe¬ 
cial commands are included to add or re¬ 
move files from the job-cue. Once de¬ 
fined, the job-cue can then be used with 
any number of commands, without hav¬ 
ing to be redefined each time. This is val¬ 
uable to those producing software prod¬ 
ucts consisting of several files. Now you 
can easily copy only the exact files want¬ 
ed without having to type in separate 
copy commands for each file. You earn 
create a specific job-cue for the product 
you want created and do the whole thing 
with only one or two commands. 

Using the job-cue, you can scratch files 
or even recover previously scratched files 
(with limitations). Any file that cannot be 
fully recovered is partially recovered and 
properly terminated. Relative files can 
only be recovered as sequential files. 

When copying files from drive 0 to 
drive 1, you can specify whether or not 
replacement is allowed. Another copy op¬ 
tion will even scratch the files from drive 
0 once they have been successfully copied 
to drive 1. However, I would recommend 
using caution when using this option. 

Other features allow aborting the cur¬ 
rent job. checking and/or newing (for¬ 
matting) a drive and paging the screen 
display. Cost of the program is $30, both 
versions for only $45. For more informa¬ 


tion you can write Software by Sasso, PO 
Box 969, Laguna Beach, CA 92651. I 
should mention that this was formerly 
California Software Associates, authors 
of several other fine disk utilities previ¬ 
ously reviewed. 


HES Products 

Here are a few interesting and well-doc¬ 
umented programs from Human Engi¬ 
neered Software of Los Angeles, CA. In 
fact, these are probably the best-docu¬ 
mented programs I’ve seen for the PET/ 
CBM. Each program comes with a com¬ 
plete description of the program operation 
itself, along with a variable list and cross 
reference. This is in addition to the nor¬ 
mal description of the program operation. 
You can easily customize and enhance 
the programs. In fact, there are even sug¬ 
gestions of how you can make certain 
changes within the documentation. 

HESlister 

HESlister is a simple utility program 
that produces BASIC program listings in 
a formatted manner. It quickly shows the 
structure of your program and can even 
highlight possible bugs. Statements con¬ 
tained within a FOR-NEXT loop are in¬ 
dented, as are statements following an IF 
statement. Cursor control characters 
that appear within quotes as reverse 
characters are converted to two-letter 
codes within square brackets. 

The program to be listed must be on 
disk, but the disk may be in either drive. 
Date and time are entered along with the 
program name. This information is print¬ 
ed at the top of each page generated. You 
can, however, direct the output to the 
screen instead of the printer. Once start¬ 
ed, the program runs constantly until the 
listing is completed. There is no way to 
stop or suspend printing except via the 
stop button. 

When using the program, I did come 
across one little problem. If you have a co¬ 
lon in a remark, the line is split as if it 
were separating BASIC statements. The 


colon in the remark is not really treated 
as a remark. Apparently the program just 
doesn’t ignore data following a REM to¬ 
ken to the end of a line. This shouldn’t be 
anything to worry about and probably 
could be quickly fixed. Otherwise the 
program is very nice, but be prepared to 
use a little more paper. It’s nice to have 
cursor controls in a form you can easily 
understand. 

HESedit/HESbal 

HESedit is a full screen text editor de¬ 
signed for creating and editing source 
programs for the HESbal assembler. It 
can also be used for upper/lowercase text 
editing. Since it is written in both BASIC 
and machine code, separate versions are 
required depending on your machine. In¬ 
structions are also included for interfac¬ 
ing disks and printers. 

HESbal is supplied as a one-pass as¬ 
sembler for an 8K PET/CBM with a single 
cassette. It can easily be made into a two- 
pass assembler with a few simple pro¬ 
gram modifications if you have a disk. 
The program is actually written in BA¬ 
SIC, so it should run on any ROM version. 
On the other hand, because it is written 
in BASIC, it is much slower than higher- 
priced assemblers written in machine 
code. 

This assembler reads the program 
source file from cassette tape as generat¬ 
ed by the HESedit program. The assem¬ 
bled machine-code program is generated 
directly in RAM memory in either the 
second cassette buffer or upper memory. 
You are limited to about 1000 bytes in an 
8K PET. 

Statement labels can be one to six 
characters long. Op codes are standard 
three-letter 6502 mnemonics. All 12 ad¬ 
dressing modes are accepted, as well as 
decimal and hexadecimal constants. 
However, since this is a one-pass assem¬ 
bler, symbols must be defined prior to be¬ 
ing used (no forward references). One nice 
feature is the inclusion of extensive error 
reporting. 

HESedit and HESbal are normally pro- 


12 Microcomputing , September 1981 
















vided together as an assembler package, 
but a copy of Micromon is also included. 
This is an enhanced version of Extramon 
written by Bill Seiler. However, Micromon 
will only run with BASIC 3.0 or 4.0 ROMs 
and has a few restrictions. 

HESlister sells for $ 12.95, while the as¬ 
sembler package is $23.95. Postage and 
handling is an additional $ 1.50. For more 
information you can write Human Engi¬ 
neered Software, 3748 Inglewood Blvd., 
Room 11, Los Angeles, CA 90066. Future 
enhancements and additional items were 
planned at the time I received the sample 
copies. 


UARCO 

UARCO, Inc., one of the largest manu¬ 
facturers of business forms and systems, 
has chosen the Commodore CBM system 
as the featured system in its new supplies 
catalog. The catalog also offers a collec¬ 
tion of software packages, including Visi- 
Calc and other business and word pro¬ 
cessing programs. This should make the 
CBM one of the more visible systems in 
the business environment. 

A recent Commodore press release 
quoted UARCO’s general manager of di¬ 
rect mail marketing as saying they chose 
Commodore “because their small, desk¬ 
top computer was by far the most power¬ 
ful and most reliable system on the mar¬ 
ket in a price range that is considered af¬ 
fordable by a small business. “ Although 
customers can buy the system directly 
from the catalog, the company has a large 
nationwide sales force that can arrange 
for support if needed. 

As for service, UARCO has service cen¬ 
ters throughout the country for on-site 
repairs for their Commodore customers. 
Loaner systems are available if needed. A 
toll-free hotline is also available for infor¬ 
mation and operator assistance. It’s a 
shame we didn’t get this kind of support 
when the Commodore PET was first 
introduced! 


CHRGET/CHRGOT Routines 

Many people have dabbled in using the 
various machine-language routines con¬ 
tained in the PET/CBM operating sys¬ 
tem. But don’t forget there’s one very 
useful routine in lower RAM memory. 

When the system is first powered on, a 
small 24-byte subroutine is written in 
lower RAM memory during the system 
initialization. This routine is normally re¬ 
ferred to as the CHRGET (or CHRGOT) 
routine. It’s generally used to get the next 
character or BASIC token from a BASIC 
program line stored in memory. 

When the routine is called, any spaces 
are automatically skipped and the 6502’s 
carry bit is set to indicate the type of char¬ 
acter found. If the character is numeric, 
the carry bit will be cleared (0). Other¬ 
wise, the carry bit will be set (1) for all 
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0084 

33 



SEC 


I 

0085 

E9 

D0 


SBC 

=$B0 

I 

N 

0887 

60 



RTS 


N 

N 

N 

********** 

HEX DUMP 

************** 

N 

M 

0070-0087 

0 

1 

2 

3 4 

5 6 7 

W 

0070-0077 

E6 

77 

D0 

02 E6 

78 AB 06 

w 

0078-007F 

02 

C9 

3A 

BS 0A 

C9 20 F0 

u 

0080-0087 

EF 

38 

E9 

30 38 

E9 D0 60 


Program listing. 


non-numeric characters and BASIC to¬ 
kens. In either case, the 6502’s Z-bit will 
be clear (0) unless the character was a co¬ 
lon (:). The character itself is always re¬ 
turned in the 6502’s accumulator. 

I’ve included a simple disassembly list¬ 
ing that shows the routine residing from 
$70 to $87 (112-135 decimal). Whenever 
a JSR $0070 is executed, the address 
pointer stored within the LDA instruc¬ 
tion (at $76) is first incremented and then 
the character is fetched and tested. This 
is important; remember that the address 
is incremented first, before the character 
is fetched. Note that by doing a JSR $0076 
a program can refetch the last character 
without disturbing the address pointer. 
Also, the two SBC instructions ($82 and 
$85) effectively set the carry bit as appro¬ 
priate to indicate the character type with¬ 
out actually changing the character in 
the accumulator. 

You can readily see that this is a handy 
routine that is used heavily by BASIC it¬ 
self. However, there are a few ways that 
you can use this routine for your own pro¬ 
grams as well. 

One idea that many people have used 
successfully is to replace the first three 
bytes of the CHRGET routine with a JMP 
instruction. The JMP instruction then 
goes to another user-written machine- 
language routine to check for some spe¬ 
cially-desired action. The routine does its 
thing and then returns to the CHRGET 
routine. The added routine is always exe¬ 
cuted whenever BASIC fetches a charac¬ 
ter from a program line. 

This is one simple way to add new BA¬ 
SIC tokens or implement a crude pro¬ 
gram to trace execution of your BASIC 
program. When you see this technique 
you must remember, however, to exe¬ 
cute the CHRGET instructions replaced 
by the JMP instruction before returning 
to the remainder of the routine. 

If you are writing a machine-language 
routine, you can use the CHRGET rou- 



A TRS80 



SNAPP II EXTENDED DASIC A fomily of en- 
honcemenrs to the Model II DASIC interpreter 
Port of the pockoge originoted with the best of 
APPARAT. INC's thoughts in implementing 
NEWDOS DASIC. The system is written entirely in 
mochine longuoge for SUPER FAST execution. 
The extensions ore fully integroted into Model II 
DASIC. ond require NO user Memory ond NO 
user disk space The package is mode up of the 
following six modules 

XDASIC—Six single key stroke commands to list 
the first, lost, previous, next, or current program 
line or to edit the current line Includes quick 
way to recover DASIC program following o NEW 
or system or occidental re boot Ten single 
character abbreviations for frequently used 
commonds AUTO. CLS. DELETE EDIT. KILL. 
LIST MERGE. NEW LUST, ond SYSTEM 
XREF—A powerful cross-reference facility with 
output to display and/or printer Trace o vari¬ 
able through the code Determine easily if o 
variable is in use. 

XDUMP—Permits the programmer to display 
and/or print the volue of any or oil progrom 
variables Identifies the variable type for oil 
variables Each element of any array is listed 
separately 

XRENUM—An enhanced progrom line renum¬ 
bering facility which allows specification of on 
upper limit of the block of lines to be renum¬ 
bered. supports relocation of renumbered 
blocks of code, ond supports duplication of 
blocks of code 

XFIND—A cross reference facility for key words 
ond chorocter strings olso includes global re¬ 
placement of keywords 
XCOMPRESS—Compress your DASIC programs 
to an absolute minimum Removes extraneous 
information, merge lines, even deletes state¬ 
ments which could not be executed Typically 
saves 30-40% space even for programs with¬ 
out REM statements! Also results in 7-10% im¬ 
provement in execution speed 



3719 Mantell 
Cincinnati, Ohio 45236 

Coll Toll Free 
1 800 - 543-4628 

Ohio residents 

coll collect (513) ©91 -4496 

TRS (30 is o iiodomuik of rhe Radio 
Shuc k division of Tandy Corporation 
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DISK 


■ We are an OEM for SIEMENS disk 
drives, and have we got a deal for you! 
Floppy Disk Services is selling the latest 
and greatest disk drives direct to you at 

C rices you can’t find anywhere else. We 
uy in big quantities to set the best prices 
and pass that savings on to you. 

■ Looking for 8" drives? The FDD-100-8 
is the latest most updated model from 
SIEMENS. Single sided single or double 
density. These drives are built on tough 
chassis for years of trouble free use. They 
are rack mountable and Shugart compati¬ 
ble, both physically and electrically. Power 
requirements are simple just +24v and +5v, 
negative voltage not required. The motor 
is A.C. driven. 

■ Need 5.25” drives? The FDD-100-5 
is for you. These drives are 35 or 40 track 
models and like their big brothers are the 
latest models from SIEMENS. They work 
perfectly with the TRS-80 Mod 1 and are 
direct replacements for the drives used in 
Heath computers. Powered by just +12 
and +5vdc. 

ask about our 8' dual drive package for 
TRS-80 MOD II — $995.00 
for TWO drive system 

FDD-100-8d.$360.00 each 

FDD-100-5b.$250.00 

power conn, set 8”.$3.50 

Manuals (8” or 5.25”)_$13.00 

8" package requires some assembly. 

All shipping via U.P.S. rates. 

Prices & Specs subject to change. 191 

Floppy Disk Services Inc 

_ C.N. 5212 

Princeton, N.J. 08540 
C609') 771-0374 


MICRO-80™ CASSETTES— 
100% ERROR-FREE 



12 24 

LENGTH PACK PACK 

C-10.69$ 59$ 

C-20...... 8 9 $ 79$ 


• Fully Guaranteed! 

• World’s Finest Media 

• Premium 5-Screw Construction 

• Used by Software Firms Nationwide 

• Dealer and Club Discounts Available 

• Custom Storage Case, Add 19$ Each: 

• Shipping Charges, Add $1.50 ^308 


m8O™MICRO-80™ INC. 

K-2665 NO. BUSBY ROAD 
^ OAK HARBOR, WA 98277 A 


tine directly to read data from anywhere 
in memory. First save the current ad¬ 
dress pointer (from $77 and $78) some¬ 
where safe in memory. Next set your de¬ 
sired pointer (less one) in the same loca¬ 
tions. Remember to use correct 6502 ad¬ 
dress formats (low byte First, high byte 
last). Then simply call CHRGET (and/or 
CHRGOT) as required. When done don’t 
forget to restore the original address 
pointer that you previously saved before 
returning to BASIC. 

If you are writing a stand-alone ma¬ 
chine-language program, you don’t have 
to worry about saving and restoring the 
address pointer, since BASIC isn’t being 
called. Just set the pointer as needed and 
call the routine. 

Before I forget, here’s another possible 
use of the CHRGET routine that I haven’t 
seen anyone readly talk about. This is an 
easy way to pass parameters to machine- 
language routines. It is somewhat limited 
since you cannot pass parameters from 
BASIC variables, but it may be useful for 
certain applications. 

Remember that the CHRGET routine 
is always used to read each BASIC line 
that is being executed. If you execute a 
SYS(. . .) .... command the address 
pointer in CHRGET ($77 and $78) will be 
pointing to the colon following the SYS 
command. If you have a REM statement 


Commodore now has 
a Software Encyclopedia 
available through 
most dealers. 


following the SYS command you can use 
the CHRGET address pointer to know 
where to read any data from within the 
REM. If your program reads the data di¬ 
rectly without using the CHRGET rou¬ 
tine, then BASIC will simply skip over 
the REM when your routine returns to 
BASIC. 

However, it’s even easier to use the 
CHRGET routine to read SYS(. . .) call 
parameters. You still need the colon after 
the SYS(. . .) to terminate that statement 
correctly. On the other hand, you no 
longer need the REM since calling CHR¬ 
GET will automatically increment the 
address pointer past the parameters 
read. If you read the correct number of 
characters before returning to BASIC 
everything will continue as normal. To 
protect yourself you’ll probably want to 
terminate the parameters with a colon as 
normal. In your routine, then, you just 
continue reading data until the colon is 
found. Remember that the 6502’s Z-bit 
will be set when the colon is found so it’s 
very simple to check for. 

Thus, you could use something like: 
SYS (12345): “THIS IS A TEXT HEADING”: 

X =: . . . 

to pass a text string heading to your ma¬ 
chine-language routine. 


As I said before, this method is some¬ 
what limited, since you cannot pass the 
value of a BASIC variable. Any parame¬ 
ters to be passed must be actually written 
within the program. 


Miscellaneous 

I finally got hold of a manual for Com- 
modore’s new 4022 printer. I couldn’t get 
a printer so at least they sent a manual. 
Reading the manual, it appears to have 
the same features as the familiar 2022 
printer. It offers the same controls with 
just a few limitations here and there. You 
can still do formatting, expanded print¬ 
ing, special characters, etc. The earlier 
models only had single-direction print¬ 
ing, but current models have bidirection¬ 
al printing. One thing you must observe 
with the newer printers is to allow a cool¬ 
down time of at least 998 microseconds 
for each line of reverse field after six con¬ 
tinuous lines of reverse field. All in all, 
the new models look nice. 

Commodore now has a Software Ency¬ 
clopedia available through most dealers 
at a reasonable cost. It lists over 400 pro¬ 
grams in seven categories: business, word 
processors, utilities, engineering aids, 
personal aids, games and education. The 
book also lists 51 software vendors com¬ 
plete with addresses and phone numbers. 

Listing of a particular product does not 
indicate an endorsement of the product 
by Commodore unless the Commodore 
logo appears with the listing. This list is 
by no means complete as there are many 
products currently advertised that are 
not included. It is not nearly as compre¬ 
hensive as Robert Purser’s former Cas¬ 
sette review, which listed many more 
Commodore programs. However, it is the 
only such list currently available show¬ 
ing only Commodore programs. Hopeful¬ 
ly, future editions will be more compre¬ 
hensive as more vendors become aware 
of its existence. 

I thought I had better include a short 
note on my own personal happenings to 
let people know what is going on here. At 
the time this column is being written, I 
have started a new full-time job and am 
doing a fair amount of traveling. I’ve shut 
down many of my outside activites but 
intend to keep writing this column and 
other miscellaneous articles as long as 
my time permits. However, there is the 
possibility that I will be relocating to the 
Midwest sometime in the next six to 18 
months. Also, I will definitely be doing 
some traveling from time to time. If you 
write with a question or comment and I 
don’t get back to you right away, please 
hang in there—I will get back to you as 
soon as possible. Also, don’t forget to in¬ 
clude an SASE if you expect a reply. These 
tend to get answered first. □ 


Address correspondence to Robert W. 
Baker, 15 Windsor Drive, Atco, NJ08004. 
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Ticket Information 

Send $5 per person with the name of the show 
you will attend to National Computer Shows, 

824 Boylston Street, Chestnut Hill, Mass. 02167. 
Tel. 617 739 2000. Tickets can also be purchased 
at the show. 


THE 

NORTHEAST 
r COMPUTER H 
SHOW 

BOSTON 

Hynes Auditorium 

PRUDENTIAL CENTER 

THURS-SUN 
OCT 15-18, 1981 

11 AM TO 7PM WEEKDAYS 
11 AM TO 6PM WEEKENDS 


THE 

SOUTHEAST 
r COMPUTER 
SHOW 

ATLANTA 

Atlanta Civic Center 

395 PIEDMONT AVE NEAT 
RALPH McGILL BLVD 

THURS-SUN 
OCT 29-NOV 1,1981 

11 AM TO 7PM WEEKDAYS 
11 AM TO 6PM WEEKENDS 


THE 

SOUTHERN 
r—CALIFORNIA—| 
COMPUTER 
SHOW 

LOS ANGELES 
LA Convention Center 

1201 SOUTH FIGUEROA 

THURS-SUN 
MAY 6-9, 1982 

11 AM TO 7PM WEEKDAYS 
11 AM TO 6PM WEEKENDS 


THE 

NATIONAL 

COMPUTER 

<TE_:n=^-- 
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Attend the biggest public computer shows in the country. 
Each show has 100,000 square feet of display space fea¬ 
turing over 50 Million Dollars worth of software and hard¬ 
ware for business, industry, government, education, home 
and personal use. 

You'll see computers costing $150 to $250,000 including 
mini and micro computers, software, graphics, data and word 
processing equipment, telecommunications, office machines, 
electronic typewriters, peripheral equipment, supplies and com¬ 
puter services. 

All the major names are there including; IBM, Wang, DEC, 
Xerox, Burroughs, Data General, Qantel, Nixdorf, NEC, Radio 
Shack, Heathkit, Apple, RCA, Vector Graphic, and Commo¬ 
dore Pet. Plus, computerized video games, robots, com¬ 
puter art, electronic gadgetry, and computer music to 
entertain, enthrall and educate kids, spouses and peo¬ 
ple who don’t know a program from a memory disk. 
Don’t miss the Coming Of The New Computers - 
Show Up For The Show that mixes business with 
pleasure. Admission is $5 for adults and $2 for chil¬ 
dren under 12 when accompanied by an adult. 
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CHICAGO 
McCormick Place 

SCHOESSLING HALL 

23rd & THE LAKE 

THURS-SUN 

SEPT 10-13, 1981 

11 AM TO 7PM WEEKDAYS 

11 AM TO 6PM WEEKENDS 


WASHINGTON, DC 

DC Armory/Starplex 

2001 e: CAPITAL ST. SE 
(E CAP. ST. EXIT OFF 1295 
-KENILWORTH FRWY) 
ACROSS FROM RFK 
STADIUM 
THURS-SUN 

SEPT 24-27, 1981 

11 AM TO 7PM WEEKDAYS 

11 AM TO 6PM WEEKENDS 


HAVE WE GOT 
A PROGRAM FOR 
Y0UIN’81&’82 


►"See List of Advertisers on page 210 


Microcomputing, September 1981 15 











































DIAL-UP DIRECTORY 


By Frank J. Deriler, Jr. 


Tapping 
The Brain 


In this month’s Dial-up Directory, 
we’re going to look at some science fic¬ 
tion and some science fact. The fiction is 
a great story that all readers of this col¬ 
umn will enjoy. The fact is a review of a 
very nice pair of communications pro¬ 
grams for the Apple II. 

A Book Review 

Dell Books publishes a paperback series 
called Binary Star. Each one contains 
two science fiction stories—one by a 
known author and one by an unknown. 
Binary Star *5 carries a story called 
“True Names’’ by an unknown author 
named Vernor Vinge. 

The story is set in a time some years in 
the future when data communications 
and information networks have reached 
into every home and every aspect of life. 
The man-machine barrier has been bro¬ 
ken, and those who can afford it have in¬ 
terface devices that can enter data into 
and take data from the brain without go¬ 
ing through the narrow communications 
ports of the hands, eyes and ears. 

In Vinge’s story, the brain doesn’t dis¬ 
play neat strings of ASCII characters in¬ 
side people’s eyeballs. Rather, the infor¬ 
mation transfer is done in the form of im¬ 
ages very much like daydreams. Many 
people use mystical or storybook image¬ 
ry such as we find in the Adventure or 
Dungeons and Dragons games to com¬ 
municate. Persons operating on this 
“other plane” of interface with the world 
send and receive data in the form of sym¬ 
bols. Those “chatting” together (as on 
The Source or CompuServe today) can 
interact through the images they assume. 

Then, as now, many groups exist which 
enjoy breaking into new databases for 
fun and profit. The most successful of 
these data wizards join their images in a 
secret coven which meets in a castle, 
megabytes in size, which is guarded by a 
dragon in a moat of lava. 

The best-guarded secret of a wizard is 
his or her “true name” (entry code, pass- 


Frank J. Derfler, Jr., PO Box 691, Hern¬ 
don, VA 22070. 


word, etc.). Anyone knowing a wizard’s 
true name can become a blackmailer by 
threatening to destroy images and even 
change access schemes to lock the wiz¬ 
ard out of the other plane—very nasty 
business. 

The true name of the hero of the story is 
discovered by the most evil of forces: the 
Feds. The Feds want our hero to fink on 
his friends, but suddenly a much greater 
danger threatens and our hero and hero¬ 
ine join together to wage a titanic strug¬ 
gle against evil within the data communi¬ 
cations networks of the world. 

I have written some fiction, which is 
tough to do well. Vinge weaves a good 
story with many surprises. But those of 
you who read this column will enjoy the 
technical accuracy, realism and tremen¬ 
dous potential of the data communica¬ 
tions world Vinge creates. Your next ses¬ 
sion on the local CBBS will seem pretty 
tame after you read “True Names”! It 
lists for $2.50 at any bookstore. 

Breaking the Barrier 

The man-machine barrier must fall. I 
am sure it wifi sooner than any of us ex¬ 
pects. When we find a way to interface in¬ 
to the brain’s main data bus, we will truly 
know what communications is all about. 

This interface may take several forms. 
Initially, physiological means such as 
reading the impulses to small muscles 
may be used. Our keyboard entries are 
little more than muscle twitches of the 
fingers controlled by the brain. Fairly 
simple electrical sensors monitoring 
muscles in the extremities may prove to 
be a better way to output data from the 
brain with less conscious thought than 
typing. It may be possible to input data 
into the human system through electri¬ 
cal stimulation. 

Analog Magazine had a fascinating se¬ 
ries of reports about the transmission of 
sound directly to the brain through the 
use of modulated low-frequency radio 
waves. Unfortunately, being bathed in 
strong rf fields all day probably isn’t too 
good for the rest of your biological system 
(although it happens to thousands daily). 


Is it 
Fact or 
Fiction? 


But some more direct means of data 
transfer must be found. Reading, listen- 
ing, typing and talking are just too slow. 
Vinge is probably right when he de¬ 
scribes systems using the brain’s own 
dreamy symbology. You creative biolo- 
gists/computerists out there, get moving! 

Postscript to the review of Binary Star 
# 5: The “known” author, George R. R. 
Martin, was allowed to write an afterword 
comparing the two stories. He stated that 
his story, centering on a faster-than-light 
cruise ship and psychic powers, was 
“hard science fiction” compared to 
Vinge’s. Ten years from now, I hope Mar¬ 
tin is still trying to receive his mail by 
ESP. Vinge is the prophet. 

Return to Today 

I can feel the red pencil of my editor 
creeping up on me. He wants me to write 
something about data communications 
today. The best I can do is introduce you 
to two excellent data communications 
programs for the Apple II computer writ¬ 
ten by one of the developers of the ABBS 
system, Craig Vaughan. 

Craig is marketing a complete series of 
Apple II programs (text editor, mailing list, 
message system, etc.) through his com¬ 
pany, Software Sorcery. I doubt if there 
are many around who know more about 
programming for the Apple II, and all of 
the programs offer excellent value for the 
money. He has several terminal pro¬ 
grams, including two running under Ap- 
ple/UCSD Pascal, but we will look at two 
hard-working programs for the standard 
Apple BASIC Disk Operating System. 

BITS and Hyper-BITS 

BITS stands for Basic Interactive Ter¬ 
minal Software. It is a workhorse termi¬ 
nal program selling for only $44.95. 
Hyper-BITS performs essentially the 
same functions, only it uses interrupts to 
allow communications up to at least 
4800 bits per second (bps). It sells for 
$64.95. Either program will run on a 32K 
Apple II with a disk and Applesoft in ROM 
or a language card. 

Both programs are written so that they 
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are easy to install and use. Novices in 
data communications should have no 
problem installing the software and us¬ 
ing it to save data received from informa¬ 
tion utilities and message systems and to 
transmit prepared messages and files. 
This ease of installation is particularly 
important because so many different dis¬ 
play boards, serial boards and modem 
options are available for the Apple II. 

Each copy of BITS includes a configu¬ 
ration program which asks the user a se¬ 
ries of simply phrased questions about 
the system it is to operate in. After the 
questions are answered, the configura¬ 
tion program custom-tailors the terminal 
software. You can’t fully appreciate the 
value of this kind of service if you’ve nev¬ 
er tried to personalize a machine-lan¬ 
guage program that must do as much I/O 
work as a terminal program does. You 
can use 80-column display boards, the 
Hayes Micromodem II, various printer 
ports or any one of several serial cards. 
BITS will configure itself to meet your 
needs. 

The BITS program doesn’t appear to be 
frilly. It uses the simple menu shown in 
Table 1 to help the user select the desired 
functions. However, a lot of activity is go¬ 
ing on behind the scenes. Options A and 
B shown in this menu are only operative 
with the Hayes Micromodem II. If you 
don’t have a Micromodem II, they disap¬ 
pear and option C becomes A. Options D, 
G, H and K toggle between two condi¬ 
tions (off/on, etc.), and the currently se¬ 
lected option is always shown. Submenus 
provide for additional choices such as 
transmitting files in prompted form, let¬ 
ter by letter, line by line or in a big long 
dump. 

BITS has a number of options I like. 
When the buffer is full, you don’t have to 
save it as a file if you don’t want to. (Sev¬ 
ered programs on the market offer you no 
choice—when the buffer is full, you have 
to name a file and save it. My disks are 
full of files named “JUNK.”) 

The program allows you to read the 
disk directory before you save a file 
(again, unlike many other programs on 
the market). The control codes are easy 
to send, and one key can be defined by 
the user to transmit any ASCII character. 
This is very handy if you are active on 
CompuServe because you can define the 
key to be that right bracket you need for 
file commands which otherwise isn’t 
available. 

The program will store any command 
string you may want to use to initialize 
your printer. If you have an Epson MX-80, 
you may want it to print your on-line 
copy double-spaced or in compressed for¬ 
mat. Normally, you would probably have 
to remember to send it the proper com¬ 
mands before going to the terminal pro¬ 
gram. BITS will send the printer what¬ 
ever command you prestore in it to ini¬ 
tialize its operation. 

There are only two changes I would 


like to see made. I would like to be able to 
open and close input to the buffer from 
the on-line mode without going back to 
the menu, and I would like to be able to 
read the buffer without having to call it 
back out as a disk file. Craig responds to 
these nit-picks by pointing out that it is a 
$45 program, not a $150 one. Honestly, I 
don’t know of a program for any system 
which has both of these features, but I 
keep on trying. 

Faster, Faster! 

BITS is perfect for the most common 
data communications work up to 300 
bps. A growing number of people, how¬ 
ever, want to communicate faster using 
the Bell 202, 212 and other signaling 
schemes or over direct wire connection to 
local systems. Craig’s Hyper-BITS pro¬ 
gram can effectively move data at any 
rate up to at least 4800 bps. It can use 
several different serial boards including 
the Communications Card from Apple 
Computers, the AIO card from SSM and 
the California Computer Systems Asyn¬ 
chronous Card. 

All of these interface cards need to be 
altered to allow interrupts to be generat¬ 
ed by them. This is the only way to make 
the software fast enough to operate at 
high rates. The modifications are all mi¬ 
nor and well documented in the Hyper- 
BITS manual. (The Hayes Micromodem 
II will not go over 300 bps, but it will work 
with this program at that speed.) 

The interrupts essentially call for the 
attention of the CPU. Usually, the CPU 
operates in a polling scheme where it 
looks for a character from the keyboard, 
looks for a character from the serial port, 
etc. If it is dealing with a keyboard char¬ 
acter, it can miss a high-speed input from 
the serial port. A generated interrupt 
says, “Look here!” A small ring storage 
buffer serves to hold characters in case 
the CPU is otherwise occupied. 

Both BITS and Hyper-BITS come with 
several utility programs. Three programs 
are provided to create text files from oper¬ 
ating programs: one for integer BASIC, 
one for APPLESOFT and one for ma¬ 
chine-language programs. FILE PRINT 
will allow the user to read a file. Craig also 
includes a public file which lists all of the 
known ABBSes in the world. This file can 
be used to autodial the Micromodem II. A 
user-prepared file can do the same thing 
on a more personal basis. 

Interestingly, during initial installa¬ 
tion, the configuration program asks 
what telephone area code you are in. Af¬ 
ter that, if you autodial a number inside 
your area code from the public list, the 
area code isn’t used. Outside of your local 
area, the code is used. 

Both programs come with manuals 
which answer the most common operat¬ 
ing questions and give information on 
the utility programs. No index is provided. 

Programs should be simple to use. The 


software should work hard so the user 
doesn’t have to. Craig Vaughan’s termi¬ 
nal programs operate in exactly that way. 

Check your local computer store or 
contact Software Sorcery, Inc., 7927 
Jones Branch Drive, Suite 400, McLean, 
VA 22102. Phone is 703-385-2944. 
Craig’s great developmental ABBS # 1 is 
at 703-255-2192. 

C9 DX Europe 

In amateur radio, DX stands for long¬ 
distance communications. We have pub¬ 
lished several phone numbers for Cana¬ 
dian message systems, but there seems 
to be only limited activity in other areas. 

Peter Goldman lives in Surbiton, Sur¬ 
rey, which is just outside of London. He is 
running a message system there, but he 
reports the rest of Europe has little activi¬ 
ty. He says there are two Forum 80s in 
England, but they keep irregular hours. 
There is supposed to be a Forum 80 in 
Holland, but Peter reports no luck in get¬ 
ting up on it. I will gather some data on 
European systems and provide a report 
soon. 

Remember, any European systems 
you may see listed probably operate on 
the European tone standards, which ab¬ 
solutely are not the same as Bell 103, so 
don’t waste a phone call if you are not 
equipped to handle the European signal¬ 
ing scheme. 

Never Know . . . 

You never know what is going to show 
up here in Dial-up Directory. We feature 
reviews, news and previews. The re¬ 
sponses from the readers continue to 
grow in number, so we must be doing 
something right. If you have any prod¬ 
ucts for data communications you think 
our readers would like to hear about, 
drop me a line at PO Box 691, Herndon, 
VA 22070. Send electronic mail to 
TCB967 on The Source, 70003,455 on 
CompuServe or to the AMRAD CBBS 703- 
734-1387. □ 


A. Exit terminal mode—stay on line 

B. Exit terminal mode—hang up 
phone 

C. Dial up remote system 

D. Turn copy (on) 

E. Save buffer to disk 

F. Transfer file to remote system 

G. Turn (off) line formatting 

H. Set (half) duplex mode 

I. Clear buffer 

J. Print buffer 

K. Turn printer (on) 

Control B—send break 
Escape—send escape 

Your choice? 

Table 1 . BITS command menu. 
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Apparat announces the most 
versatile EPROM burner available 
today for your TRS-80 model I and 
III or Apple computer. . . the 
Apparat PROM Blasting system 
(A.P.B.). Most EPROM burners will 
program only one type of EPROM. 
The A.P.B. system will program all 
commonly used 24 pin EPROMs by 
using special personality modules 
that adapt the unit to the EPROM. 

The following EPROMs are 
programmable: 2704, 2708, 2716, 
(3-volt) & (5-volt), 2732, 2508, 2516 
and 2532. 

The versatility and power of the 
A.P.B. system means you're getting a 
PROM burning package with 
extensive capabilities. The price, 
$149.00, insures you're getting the 
most cost-effective PROM burner on 
the market today. 

With a unique combination of 
personality modules and 


sophisticated software, A.P.B. 
will perform many operations 
impossible with conventional 
PROM burners. Here's a brief 
list of some of A.P.B.'s capabilities: 

• Verify ROM is erased 

• Read ROM 

• Copy ROM 

• Copy between different ROM types 

• Program ROM 

• Partial programming and copies 

• Verify programming 

• Read or save ROM data on disk or 
cassette (Apple only) 

• Program directly from computer 
memory 

• Examine and/or modify working 
memory 

• Preset working memory 

The A.P.B. system is the most 
flexible PROM burner available. The 
A.P.B. system package consists of an 
interface card that plugs directly into 
an expansion slot*, a complete set 


of personality modules, software on 
disk and a detailed instruction 
manual. The software will run under 
P1EWDOS/80, or TRSDOS™ for the 
TRS-80, and APPLE DOS™ or APEX 
for the Apple. 

If you're looking for a powerful, 
versatile and cost efficient EPROM 
burner, call APPARAT today. Dealer 
inquiries welcome. 

(303) 741-1778 

*TRS-80 version requires the TRS-80 bus 
extender (Cat. # 1-025) or a separate 
user provided power supply and cable. 

TRS-80, and Apple are trademarks of Tandy Corp. 
and Apple Computer. 


Apparat, Inc. 


►"287 


4401 So. Tamarac Parkway, Denver, CO 80237 (303) 741-1778 
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By Walter Koetke 


COMPUTER BLACKBOARD 

Classroom 

Graphics 


Do They 
Improve 
Instruction? 


One of the more appealing capabilities 
of the microcomputer is providing the us¬ 
er with impressive graphics displays. The 
ease with which elaborate graphics dis¬ 
plays can be programmed is amazing 
when one looks back just a very few 
years. The Apple II, the TRS-80 Model III 
and several other machines allow junior 
high school students to create graphics 
displays that would have certainly been 
legitimate topics for a master’s thesis five 
or six years ago. What was the cost of the 
first animated PLATO displays? They 
were produced using expensive equip¬ 
ment by creative, talented and expensive 
professionals. 

Similar and even better displays can 
now be produced on microcomputers in 
the $1000-83000 price range by crea¬ 
tive, talented students who are several 
years away from high school graduation. 
The young whizzes such as Bill Budge 
who’ve already graduated are doing even 
more impressive work with graphics. 
Could this be a reason for obtaining a 
high school diploma? 

Does the use of color enhance instruc¬ 
tional applications of the computer? 
Those resisting computer use and those 
selling microcomputers without color ca¬ 
pability will quickly point out that no re¬ 
search has yet proved that color im¬ 
proves instruction. In my opinion, their 
logic is as sound as those who claim that 
no research has yet proved that smoking 
affects your health. Given the choice be¬ 
tween using a microcomputer with a col¬ 
or display and one with a black and white 
display, I rarely see students select the 
latter. If the program the students are us¬ 
ing doesn’t use color, then the creators of 
that program have ignored a useful in¬ 
structional tool. Are you listening, MECC? 

Does the use of graphics enhance in¬ 
structional applications of the computer? 
The last paragraph should be read again 
substituting “graphics” for “color.” 

If you observe students running pro¬ 
grams they elect to use, you will almost 
always see many graphics displays. Al¬ 
though the MECC programs lack color, 


many MECC programs make exemplary 
use of Apple II graphics. 

Graphic Examples 

Many introduction-to-BASIC-program- 
ming texts reserve any mention of graph¬ 
ics for the chapter on advanced tech¬ 
niques. Many introductory courses never 
mention the word. This is an unfortunate 
situation, probably based on the histori¬ 
cal difficulty of dealing with graphics. Us¬ 
ing graphics is now easy and fun. Follow¬ 
ing are several examples that can be used 
when teaching students with very little 
experience using BASIC and no experi¬ 
ence programming graphics displays. All 
programming examples are given for 
both the TRS-80 and the Apple II. 

Our first graphics task will be to draw a 
rectangular frame around the screen on 
the TRS-80. The program can be used to 
introduce PRINT@ in the CHRS function 
if students aren’t already familiar with 
them. The TRS-80 can display charac¬ 
ters in 64 columns and 16 rows. Each 
character position can be fully identified 
by an integer 0 through 1023. The first 
row contains positions 0 through 63 (from 
left to right), the second row 64 through 
127, the third row 128 through 191 and 
so forth. Radio Shack’s BASIC manuals 
contain a “Video Display Worksheet” that 
clearly labels each of these positions. 

Before continuing, be sure you under¬ 
stand why the following program will 
print HELLO in the middle of the screen 
and READY at the bottom: 

10 CLS 

20 PRINT @ 448 + 29. "HELLO” ; 

30 PRINT @ 896, : 

40 END 

Radio Shack’s manuals also contain a 
page showing all of the available graphics 
characters and their ASCII code. For our 
frame we shall need the three characters 
illustrated in Fig. 1. 

Writing the program is then done in a 
rather straightforward manner. To clear 
the screen and display the 64 characters 
that make the top of the frame we use: 

10 CLS 


20 FOR P = 0 to 63 : PRINT@ P. CHR$(131): : 
NEXT P 

Next we add the right side, moving from 
top to bottom using: 

30 FOR P = 63 to 895 STEP 64 : PRINT® P. 
CHR$(191): : NEXT P 

Then we add the bottom (from right to 
left) and the left side (from bottom to top) 
using 

40 FOR P = 894 to 832 STEP - 1: PRINT@ P, 
CHR$(176); : NEXT P 

50 FOR P = 832 to 0 STEP - 64 : PRINT® P, 
CHR$( 191); : NEXT P 

And finally we end gracefully without 
disturbing the rectangle using the com¬ 
mands: 

60 PRINT @ 896.; 

70 END 

Before you write letters telling me of 
shorter programs to do the same thing— 
for example, replace all of line 20 with 
PRINT@ 0, STRING$(64,131);. . .-re¬ 
member the suggested purpose of this ex¬ 
ercise. We want to introduce graphics to 
the beginner. Doing this with a pocketful 
of special functions and clever tricks rath¬ 
er than with already familiar commands 
is not a sound educational practice. 

Now that the TRS-80 is proudly dis¬ 
playing your rectangle, let’s write the 
same program on the Apple using Apple¬ 
soft BASIC. We’ll do all of our displays us¬ 
ing the Apple’s low-resolution graphics 
screen. If students aren’t familiar with 
the Apple’s graphics mode, this program 
can be used as an introduction. Using 
this low-resolution mode, the screen 
should be thought of as containing two 
sections. 

The upper graphics section contains 
40 rows and 40 columns. The rows are 
numbered 0 to 39 from left to right, and 
the columns are numbered 0 to 39 from 
top to bottom. Each of these 1600 posi¬ 
tions can be used to display a small col¬ 
ored rectangle. There is no selection of 
graphics characters as on the TRS-80; a 
rectangle is your only choice. 

The lower text section can display four 
lines of conventional text in the usual 
manner. Note that in low-resolution 
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mode, this is the only section of the screen 
on which you can display any text. You 
cannot, for example, display the word 
“HELLO” in the middle of the screen 
while in this mode without writing a pro¬ 
gram to construct each letter from the 
displayable rectangles. 

Our Apple program begins by switch¬ 
ing to the low-resolution mode, clearing 
the screen and then picking a color. 

10 GR 
20 HOME 
30 COLOR =13 

We can now proceed in a manner quite 
similar to that used in our TRS-80 pro¬ 
gram. The variable C will represent the 
column, and R, the row of the point being 
displayed. The top of the frame is created 
using: 

40 R = 0 : FOR C = 0 to 39 : PLOT C,R: NEXT R 
If students aren’t already familiar with 
PLOT, this program provides a good in¬ 
troduction. The right side of the frame is 
then displayed using: 

50 C = 39 : FOR R = 0 TO 39 : PLOT C,R : 
NEXT R 

And finally, the bottom and left side arc 
completed using: 

60 R = 39 : FOR C = 39 TO 0 STEP - 1 : PLOT 
C,R : NEXT C 

70 C = 0 : FOR R = 39 TO 0 STEP - 1 : PLOT 
C,R : NEXT R 
80 END 

Since the Apple contains the HLIN and 
VLIN commands to display horizontal 
and vertical lines and this program does 
exactly that, students should be shown 
the following alternate form for lines 40 
through 70. 

40 HLIN 0,39 AT 0 
50 VLIN 0.39 AT 39 
60 HLIN 39,0 AT 39 
70 VLIN 39,0 AT 0 

As a second example, let’s look at a pro¬ 
gram that will randomly plot points until 
interrupted by the user. We might title 
this “Heavy Snowfall.” Again we’ll begin 
with the TRS-80. 

The smallest point we can plot on the 
TRS-80 is a rectangle that occupies one- 
sixth the space occupied by a single char¬ 
acter. A location is specified by indicating 
the appropriate row and column, much 
like the method used on the Apple. There 
are 128 columns numbered 0 to 127 from 
left to right and 48 rows numbered 0 to 
47 from top to bottom. Specific rectangles 
can be turned on and off using SET and 
RESET, respectively. Our TRS-80 ran¬ 
dom snowstorm can be produced by se¬ 
lecting a random column and row, then 
turning on the rectangle that occupies 
that position. The same procedure is 
then repeated many times. A program 
that does this is: 
lO CLS 

20 C = RND(128)-1 
30 R = RND(48) - 1 
40 SET(C.R) 

50 GOTO 20 
60 END 

Simple, isn’t it? You’ll be amazed at 
the number of people who will watch the 


display produced by this program, and 
then wish to watch it again. Let’s make 
the display somewhat more interesting. 
Rather than continuously plotting points 
until the screen is eventually all white, 
we will add a single condition to our pro¬ 
gram. If our randomly selected point is 
off, we will turn it on just as before. How¬ 
ever, if the randomly selected point is al¬ 
ready on, then we will turn it off. This is 
easily done by introducing the commands 
RESET and POINT. The only modifica¬ 
tion required is a new line 40, which 
reads: 

40 IF POINT (C,R) = - 1 THEN RESET(C.R) 
ELSE SET (C,R) 

Our modified program will fill about 
half of the screen. When this occurs the 
number of points being turned on will be 
about equal to the number of points be¬ 
ing turned off. The result is a display that 
twinkles as it slowly changes form. Could 
this be a primitive form of computer art? 

Let’s now move our snowstorm to the 
Apple. The most notable difference is Ap¬ 
plesoft’s use of the more common, un¬ 
wieldy form of the random number gen¬ 
erator. An initial Apple program that will 
eventually fill the screen is: 

10 GR 
20 HOME 
30 COLOR=15 
40 C = INT(40*RND( 1)) 

50 R = INT(40 * RND( 1)) 

60 PLOT C,R 
70 GOTO 40 
80 END 

This time the modifications to turn off 
an already turned on point are a little 
more tedious, since there is no Apple 
command similar to RESET. These 
changes are: 

55 IF SCRN(C.R) = 15 THEN COLOR = 0 
70 GOTO 30 

Don’t read on if you don’t understand. 
Unless you’ve programmed the Apple or 
read about low-resolution graphics, line 
55 will not be immediately clear. The 
idea is that a point is turned off by turn¬ 
ing it on using the color black. A little 
cumbersome, but it certainly works. If 
you’d like a random display of colors, just 
change line 30 to read: 

K = INT(15*RND(1))+1 :COLOR = K 
and use K instead of 15 in line 55. Using 
colors, however, requires that you think 
of another name for the display. 


As a final example, let’s display a bounc¬ 
ing rectangle. Try doing this on your own 
before you continue reading. 

To write this program students must 
know the concept behind animation. The 
illusion of motion is created by turning a 
point on and off, then turning an adjacent 
point on and off, and so forth. A bouncing 
ball on the TRS-80 can be displayed by: 
10 CLS 

20 FOR R = 47 TO 0 STEP - 1 
30 SET (64,R) 

40 RESET (64,R) 

50 NEXT R 
60 FOR R = 0 TO 47 
70 SET (64,R) 

80 RESET (64,R) 

90 NEXT R 
100 GOTO 20 
110 END 

Do you understand? If you do, then you 
should be able to make the ball bounce 
faster. You should also be able to make it 
bounce slower. Can you add the effects of 
gravity so that the heights of consecutive 
bounces are reduced until the ball stops? 

One Apple program that bounces our 
ball until stopped by gravity is: 

10 GR : HOME 
20 FOR H = 0 TO 39 
30 FOR R = 39 TO H STEP - 1 
40 COLOR = 13 : PLOT 20.R 
50 COLOR = 0 : PLOT 20,R 
60 NEXT R 
70 FOR R = H TO 39 
80 COLOR = 13 : PLOT 20.R 
90 COLOR = 0 : PLOT 20.R 
100 NEXT R 
110 NEXTH 
120 END 

Making graphics displays is an interest¬ 
ing topic for many students of all ages. 
Don’t reserve the use of graphics as 
though it were a difficult topic. As with so 
many aspects of programming, just give 
students the fundamentals and get out of 
the way. 

Next month we’ll examine a graphics 
display that ties together all those ideas 
discussed in this one. Would you believe 
a hovering space ship and user-controlled 
ground-to-air missiles? Don’t miss it.D 


Walter Koetke, Putnam/North West¬ 
chester BOCES, Yorktown Heights, NY 
10598 . 
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AS THE WORD TURNS 


By Eric Maloney 


Revolutionary 

Times 


Overthrow 
Of Language 
Plotted? 


Americans have always been partial to 
revolutions: industrial, political, social 
and otherwise. But lately, things have 
been getting out of hand. We’re in the 
throes of so many revolutions, it’s sur¬ 
prising we have time for anything else. 

For example, a recent article in Busi¬ 


ness Week describes the home informa¬ 
tion revolution. This is similar to the 
coming revolution in home information 
retrieval , analyzed in the book Video¬ 
text. These revolutions are tied in to the 
home computer revolution, described on 
the jacket of Robert L. Perry’s book, 


Owning Your Home Computer. 

Perry himself explores the Information 
Revolution, which he says is closely re¬ 
lated to the calculator revolution. 

U.S. News and World Report says that 
America’s newspapers are being con¬ 
fronted by a technological revolution, 
while N. B. Nannay, a vice-president of 
research and patents at Bell Labs, asserts 
that changes in our society are being 
caused by the electronics revolution. 

Business Week, not about to box itself 
into a corner, refers in another issue to 
the microelectronics revolution, which 
“already is transforming virtually every 
facet of life at breathtaking speed.’’ 

But under the rules of American free 
enterprise, the revolution to meet with 
the most success will probably be the one 
that is marketed properly. That, accord¬ 
ing to Herman Kahn of the Hudson Insti¬ 
tute, is the computer revolution, which 
he says is “the most advertised revolu¬ 
tion in world history.’’ It’s hard to beat a 

good publicity campaign. 

* * * * * 

Speaking of overworked phrases and 
words, why does every subroutine have 
to be handy and little? Why are all new 
compilers and word processors power¬ 
ful? Why are all disk operating systems 
flexible? For once I’d like to see a press re¬ 
lease announce a software product that 

was weak and rigid. 

* * * * * 

The Intergovernmental Bureau of In¬ 
formatics is putting together a $ 1 billion 
program “for the information of the Third 
World.” Why? Because, says IBI, “the in¬ 
formatization of underdeveloped coun¬ 
tries is a necessary condition... for their 
development.” 

I pity the poor fellow who has to trans¬ 
late that into Kenyan. 

* * * * * 

Jim Howell of San Jose. CA. excoriates 
me for disapproving of the use of key¬ 
board as a verb while using lowercase, as 
in “Microcomputing lowercases ac. ...” 
Actually, one of our assistant editors 


R/G TECHNO - MULTI-MICRO-GRAP H IC-COM-FLEX-CALC-NET 2000 

#3 Disko Duck Drive 
Silicon Valley, California 

June 25, 1981 


Erik Maloney 

c/o MICROCOMPUTING magazine 
80 Pine Street 
Peterborough, NH 03458 


Sir: 


We at RGTMMGCFCN2000 take complete umbrage with your disclosure 
of our proprietary process for establishing trade names. Since the 
process is, or has been, unfathomable by the public, heretofore, we 
must assume you were given information by person or persons who held 
this information in confidence. 


Therefore, we believe a priraa facie case of industrial espionage 
has been generated (note passive voice), and are turning the matter 
over to our solicitors. International Legal Research Systems Group, 
Ltd., who, if they have the time will be in touch. Otherwise a very 
ugly little man will peek through your window. 


Parity errors on you and yours, sir! 



Director of Addle-Brained Research. 
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VERBATIM 


COMPUTER CLINIC 


raised a similar objection when proofing 
the article in galley form. My rationale is, 
and remains, that while lowercase may 
be awkward as a verb, it’s all we’ve got— 
keyboard can be replaced by the much 
more acceptable word type. 

Howell also mentions that in the pro¬ 
cess of criticizing the use of the term in¬ 
fant mortality when describing early fail¬ 
ure of electrical parts, I implied that Per- 
com and Infoscribe—whose press releases 
I quoted—were responsible for its inven¬ 
tion. I had no intention of indicating such 
—as Howell points out, the term “has 
been around as long as integrated cir¬ 
cuits have, perhaps longer.” 

But then, so has the bubonic plague. 

***** 

The mail has been getting very strange 
lately. Take, for example, the one shown 
here. Is it too much sun? Something in 
the water? I'm glad my mother warned 
me not to go to California. . . 

***** 

The long-awaited (by us, anyway) 
“How to Write for Kilobaud Microcom¬ 
puting: A Guide for Beginners and Pros” 
is hot off the presses. We’ve expanded it 
to four pages, and it’s chock-full of hints 
on how to prepare and write an article for 
this magazine. For a copy, send a self-ad- 
dressed, stamped envelope to Writer’s 
Guidelines, Microcomputing magazine, 
Pine St., Peterborough, NH 03458.□ 


I am looking for any information on the 
Commodore VIC-20 computer. It is offi¬ 
cially on the market, but no one seems to 
know anything about it. 

Aaron Contorer 
1521 Central Ave. 
Deerfield, IL 60015 


I wanted to buy SWTP’s cassette 4K 
and 8K BASIC, but they told me it’s no 
longer available. 1 am willing to pay a fair 
price for a copy of each with documenta¬ 
tion (I have to change it to run with MIK- 
BUG II). 

C Pilipauskas 
6426 S. Fairfield Ave. 

Chicago, IL 60629 

I am looking for a FORTRAN compiler, 
to run with the PolyMorphic System 
8813. 

Joachim Zeller 
c/o Dr. Kurt Schumacher, Ring 4 
6120 Michelstadt 5 
West Germany 


I am working on a problem concerning 
home computers with the National Fu- 
turistics Bowl. 1 would greatly appreciate 
any information about this subject, and 
any problems anyone knows of that deal 
with home computers. 

Paul Louie 
c/o Tuckahoe TAG Center 
9000 Threechopt Road 
Richmond, VA 23229 


MICRO QUIZ 

What Does This Program Do? 

After the following program is executed, 
what is the value of variable z? 
z = 25 

forj =0 to 25 step 1 

if (j/3 = int(j/3)) then z = z -j 
if (j/4#int(j/4)) then z = z - 2 
next j 

(answer on page 212) 


ADD DISK DRIVES 10 V0UR1 
MODEL III AND MODEL I 



I $599 


(includes Disk Drive) 


SAVINGS 


Fully compatible with Radio Shack’s operating system 
TRSDOS. 

• One, two, three, four drive configurations. 

• 40 track and 80 track available 

• 90 day warranty, 100% parts and labor 

• Extended warranty available 
Complete upgrade includes one mini-disk drive, power 
supply, controller, and mounting hardware. IMMEDIATE 
DELIVERY. 

OUR RADIO 
PRICE SHACK 

Complete one drive kit 
Additional internal drive 
External drive 
80 track drive 
16K memory 

(required to use drives) 

Model III 32K w/VR Data 
two drive assembly 
RS232 Adapter Board 

WE DISCOUNT RADIO SHACK & OTHER COMPUTER PRODUCTS 

To order call toll free (800) 345-8102, or (215) 461-5300 in PA 



$599. 

$849. 

29% 

265. 

399. 

34% 

299. 

499. 

32% 

add 120. ea N/A 


49. 

119. 

59% 

1812. 

2380. 

24% 

75. 

99. 

25% 


In $299* 

We’ve broken through,the three hundred dollar barrier. 

• Fully compatible with TRSDOS™ 

• Fully compatible with RS Drives 

• Easy plug-in installation 

• Rigid extender board 

• 90 day warranty — 100% parts and labor 

• Extended warranty available — $45/year 

• Choice of Tandon or MPI drives 

• Includes power supply, enclosure, single sided — 
40tk drive and EXTENDER BOARD 

1 sided 80tk -$419 2sided 40tk-$419 

2 sided 80tk - $549 


f Starwriter25 (P) 

Centronics 739 
MX80 


1599.00 

$750.00 

$485.00 


Lexicon Modem $135.00 

_ PRICES SUBJECT TO CHANGE WITHOUT NOTICE _ J 

PUBLISHED PRICE REFLECTS CASH DISCOUNT DEALERSHIPS AVAILABLE 
VR Data, a manufacturer of innovative computer products, is known worldwide 
for quality dependability and prompt, personal service since 1972 





QlBUorp’ 


VR Data Corporation • 777 Henderson Boulevard • Folcroft, PA 19032 
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MICRO-SCOPE 


Compiled by Eric Maloney 


Malprogram 

Suits 


No Rock 
To Hide 
Under 



Running for Coverage 

You’re a computer consultant and have 
designed a software program for hospital 
or clinical testing. Its diagnosis of a labo¬ 
ratory sample is incorrect—resulting in 
patient inconvenience or serious illness. 

Or perhaps your software designs a 
mathematical model of structures for a 
small construction firm. Its errors cause 
a building to collapse, with loss of materi¬ 
al and maybe loss of life. 

It’s bad enough when your software 
package doesn’t perform for a customer. 
But what if its errors caused physical in¬ 
jury or property damage? 

Computer law experts are seriously 
considering the effects of software error. 
They say programmers have little protec¬ 
tion from liability suits, because no insur¬ 
ance is available and courts have not 
been upholding product disclaimers. 

What programmers need is an errors- 
and-omissions policy—malpractice in¬ 
surance for professionals not having di¬ 


rect contact with the body as physicians 
do. It covers negligence and strict liabili¬ 
ty, which does not involve intended harm. 

Data processing insurance for busi¬ 
nesses who depend on computer systems 
has been standard for over a decade. 
Coverage includes business interruption, 
which reimburses company losses, and 
extra expense, which covers the time and 
labor to do computer tasks manually sif¬ 
ter a breakdown. DP policies usually in¬ 
sure company software from electromag¬ 
netic erasure up to replacement cost. 

But no companies are offering errors- 
and-omissions coverage for software pro¬ 
grammers, though some are investigat¬ 
ing the market. Those interested include 
St. Paul Insurance and the brokerage 
firm Frank B. Hall, Inc. 

“It’s a brand new market,” says 
Thomas Cornwell of Chubb and Son, Inc. 
“There are no statistics. We don’t know 
whether we’ll lose our shirts or not.’’ 

Roy N. Freed, a computer law expert, 
says insurers are reluctant to establish a 


policy until they know what their losses 
are going to be. Instead of waiting, they 
should be astute enough to make that 
judgment now, he says. “You don’t have 
to look at experience. You can project, ex¬ 
trapolate.” Companies should be com¬ 
paring the consequences of computer op¬ 
erations with those of manual tasks. 

But insurance companies just don’t 
know what claims to expect. Freed has 
thought of possible disasters ranging 
from faetbry explosions to harmed pa¬ 
tients. These make insurers nervous. 

“When you start getting into scientific 
areas, it becomes extremely difficult to 
find companies willing (to insure),” says 
Guy Migliaccio of the brokerage firm 
Marsh & McLennan. 

Some companies will insure the busi¬ 
nesses and hospitals themselves against 
system or program failure, but they 
won’t insure the programmer against lia¬ 
bility suits. 

Freed thinks more claims will be filed 
against programmers because hospitals 
have charitable and governmental im¬ 
munity, protecting them against liability 
suits. The manufacturer or designer of 
the program is the next logical defen¬ 
dant. Programmers could also be sued by 
doctors for injury to reputation. 

Computers are used widely in hospi¬ 
tals, to monitor intensive care patients, 
process laboratory tests and diagnose ill¬ 
ness. Question-and-answer programs de¬ 
termine a patient’s disease by the symp¬ 
toms given to the computer; a Salt Lake 
City hospital’s computer can pinpoint up 
to 140 different ailments. Patient moni¬ 
toring systems track brain waves, blood 
pressure and heart waves. 

Physical simulation systems react to 
medical procedures as a patient would. 
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Other computer programs give mathe¬ 
matical models of chemical reactions. 
Both are used primarily in medical 
schools and research centers. 

Engineers are also using programs that 
“enable people to design and structure 
more precisely and save a lot of money,” 
says Freed. These programs produce 
mathematical models of structures to aid 
engineering calculations. 

Though no suits have been filed against 
programmers for bodily injury or proper¬ 
ty damage, some have been held liable 
for human error in the use of software. In 
New Zealand a navigational program was 
fed the wrong information. Though it 
was only two degrees and ten minutes of 
longitude off, the plane crashed, killing 
all 257 aboard. Air New Zealand employ¬ 
ees were investigated by the Royal Com¬ 
mission of Enquiry and several may face 
criminal charges. 

The design of an engineering program 
also was blamed partly for the roof col¬ 
lapse of the Hartford, CT, Civic Center. 
The engineering firm that designed the 
program is being sued in the wake of $14 
million in property damages. 


The Jury is Out 

The liability of software programmers 
remains untested in the courts, however. 
And judges have been inconsistent in up¬ 
holding product disclaimers. “In today’s 
computer world, contracts are accepted 
until you get in front of a judge,” says Ed 
Saltzberg, a lawyer who practices com¬ 
puter law. One Maryland appeals court 
threw out the same disclaimer that was 
upheld in an Arizona appeals case. 

Service bureaus—companies that pro¬ 
vide data processing services for others— 
are more protected than the lone pro¬ 
grammer, because service bureaus write 
specific disclaimers. “The individual out 
there who wants to program is more vul¬ 
nerable than full-sized service bureaus,” 
says Bob Ramstad of St. Paul Insurance. 
Some courts uphold disclaimers as bind¬ 
ing contracts between two parties, and 
the service bureaus usually have the 
most detailed provisions. 

Malpractice and errors-and-omissions 
cases usually fall outside disclaimers 
anyway, says Thomas Christo, a lawyer 
who lectures on the liability of data pro¬ 
cessing vendors. Courts have also struck 
down disclaimers in cases involving in¬ 
nocent misrepresentation (when a prod¬ 
uct is said to perform a function it cannot, 
whether the company knows it or not) 
and fraud. 

“A disclaimer is never enough, and it’s 
not going to be enough,” says Ed Saltz¬ 
berg. Often errors-and-omissions cases 
involve third parties to whom contracts 
don’t apply, such as hospital patients. 

If big businesses were aware of the 
risks, they would be demanding errors- 
and-omissions coverage, says Freed. But 
the only software lawsuits have involved 


breach of contract or failure to perform. 
Because property damage and bodily in¬ 
jury have not yet been tested in the 
courts, programmers don’t see the need 
for insurance. 

Bob Ramstad says he’s “not getting 
what I would call really positive vibes” 
from the dozen programmers he’s talked 
to. Most tend to think the cost would out¬ 


weigh the benefits, he says. 

An errors-and-omissions policy proba¬ 
bly would carry a hefty deductible. Fred 
Nagel of the San Francisco Insurance 
Center estimates a deductible of $5000 to 
$ 10,000; it could run into six or seven fig¬ 
ures, says David Z. Webster of Frank B. 
Hall, Inc. The premium might be “any¬ 
where from one half of 1 percent of in¬ 
demnity to 10 percent of indemnity,” 
Webster says. 

Insurance companies are having a 
hard time designing policies because 
software is hard to define. “Lack of un¬ 
derstanding is endemic,” says Freed. “In¬ 
surance people think in terms of catego¬ 
ries,” he says, and the categories aren’t 
appropriate. Before computers, negli¬ 
gence and liability referred to acts of peo¬ 
ple, not machines. 

It would be easier for insurers to design 
blanket policies with exceptions spelled 
out. This would protect the user and pro¬ 
grammer more than a traditional policy 
with inappropriate language. 

Other Ways to Protect 

But insurance is not the only way to 
deal with liability, says Freed, who rec¬ 
ommends a risk management program 
including quality control. Companies 
should recall defective items and provide 
backup for their customers, he says. Us¬ 
ers should check their programs careful¬ 
ly to avoid harm. 

Programmers can also protect them¬ 
selves by having customers waive claims. 
Such waivers could limit monetary 
claims, exclude monetary damages alto¬ 
gether or specify the type of liability 
wadved—negligence or products liability, 
for example. Freed also advises waiving 
the implied warramties of the Uniform 
Commercial Code, which state that prod¬ 
ucts must be suitable for ordinary use 
and meet label specifications. 

Another type of waiver is “exclusion of 
remedy,” which prohibits the client from 
seeking legal action. Exclusions can be 
specific or apply to everything but repair 
or replacement. 

Programmers should also work toward 
legislation that would limit liability 


cladms. Freed says, citing similar laws 
protecting banks and automotive com¬ 
panies. 

Insurance is still an option, but with 
only a handful of companies interested, 
its development appears far off. Program¬ 
mers could go to a specialty house, such 
as Lloyd’s of London, to seek customized 
policies. 


In the meantime, programmers should 
become aware of possible liability and 
find other ways to cover themselves. Dis¬ 
claimers do not protect against property 
damage and bodily injury, so waivers of 
liability and quality control are a pro¬ 
grammer’s best bet. 

As programmers become aware of the 
risks they incur, they may pressure in¬ 
surance companies to develop errors- 
and-omissions policies. But the cost of 
premiums and the high deductible could 
be prohibitive to the small programmer. 

Contributed by Betty Thayer, 
Microcomputing Staff 


Exploring the MC6809 

The Boston Globe’s ad described the 
seminar as an “MC6809 Microprocessor 
Course by Motorola.” It sounded like a 
chance to find out what a high technolo¬ 
gy training session is like—a chance to 
rub elbows with the engineers who are 
designing equipment on the leading edge 
of the computer industry. 

And since Radio Shack has elected to 
use this chip (actually a later model, the 
6809E) in its new color computer, it also 
seemed like a good opportunity to find 
out what made that 6809E tick. 

The course was scheduled for June 2-5 
in Burlington, MA, just off Rte. 128 out¬ 
side Boston. I was intimidated because I 
don’t care for heavy duty commuting 
around big cities. But I gritted my teeth, 
gave my break pads a workout on the 
way down from New Hampshire and 
made it to the Burlington Holiday Inn on¬ 
ly 15 minutes late. 

The architect who designed Holiday 
Inns 25 years ago was apparently in a 
perpetual state of depression. The place 
is gloomy and dark and tries to overcome 
these deficiencies with patterned carpets 
and draperies that are positively garish. 
Nevertheless, I took my place alongside 
the 16 others who had plunked down 
$430 to learn about what Motorola calls 
“Innovative Systems Through Silicon.” 

Upon arrival, the course instructor, 
Ray Doskocil of Motorola, handed me a 


Insurance companies are having 
a hard time designing policies 
because software is hard to define. 
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TWELVE STRONG 
HEATH/ZENITH YOUR 


Pick a strong partner 

A computer purchase is the beginning of a long term 
partnership between you and the people you buy from. 
Your ongoing need for software and accessories re¬ 
quires a partner who will stand by you with a growing 
line of products. And nowhere will you find a more com¬ 
plete line of hardware, software and accessories than 
at your Heathkit Electronic Center. Here are twelve 
strong reasons to make Heath/Zenith your partner. 

1. The All-In-One Computer 

The heart of the Heath/Zenith line is the stand-alone 
89 Computer. It’s a complete system with built-in 5V4-inch 
floppy disk drive, professional keyboard and keypad, 
smart video terminal, two Z80 microprocessors, and 
two RS-232C serial I/O ports. It comes with 16K RAM, 
expandable to 64K. 


6. Utility Software 

Expand the performance range of your computer with 
a broad selection of utility tools, including the best of 
Digital Research and the complete line of innovative 
Softstuff products. 




7. Disk Systems 

The 8-inch Heath/Zenith 47 
Dual Disk System adds over 2 
megabytes of storage to your 

89 Computer. Diskettes are 

standard IBM 3740 format, double-sided, 
double-density. 

The 5VA-inch 87 Dual Disk System adds 
200K bytes of storage to your 89. Both 
disk systems feature read/write protec¬ 
tion and easy plug-in adaptability. 


2. Peripherals 

These include the popular Heath/Zenith 
19 Smart Video Terminal, loaded with 
professional features. And the 14 Line 
Printer, priced as low as $495. Other 
printer brands are on display, 
including high¬ 
speed, typewriter-^ 
quality printers. ^ 

3. Software 




Word processing, includes reliable, easy-to-use 
Zenith Electronic Typing and powerful, full-featured 
WORDSTAR. 

Small Business Programs, feature General Ledger and 
Inventory Control. 

HUG, Heath Users’ Group, offers members a library of 
over 500 low-cost programs for home, work or play. 



4. Programming Languages 

For your own custom programs, 
Microsoft languages are 
available in BASIC (compiler 
and interpreter), FORTRAN 
and COBOL. 


5. Operating Systems 

Three versatile systems give you the capability to per¬ 
form your specific tasks. 

CP/M by Digital Research makes your system com¬ 
patible with thousands of popular CP/M programs. 
UCSD P-System with Pascal is a complete program 
development and execution environment. 

HDOS, Heath Disk Operating System gives you a 
sophisticated, flexible environment for program 
construction, storage and editing. 


8. Self-Study Courses 

Learn at your own pace 
with Programming 
Courses that teach you 
to write and run your own 
programs in Assembly, 

BASIC, Pascal or 
COBOL 

A course on Computer Concepts 
for Small Business gives you 
the understanding to eval¬ 
uate the ways a computer 
can benefit your business. 




Personal Computing is a 
complete introduction to 
the fundamentals for the 
novice. Every Heathkit/ 
Zenith course is pro¬ 
fessionally designed 
for easy, step-by- 
step learning. 


All Heath/Zenith 
Computer Products 
are available completely 
assembled and tested for 
commercial use. Or in easy- 
to-build, money-saving kits. 
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REASONS TO MAKE 
COMPUTER PARTNER 




9. Expansion Options 

Communicate with the outside world through a Three- 
port El A RS-232C Serial Interface. 

Expand RAM to 64K with easy-to-install expansion 
chips. 

Accessories 

Your Heathkit Electronic Center has the 
latest in modems, black-and-white and 
color video monitors, computer furniture 
and a full line of supplies, accessories, books 
and parts. 

11. Service 

No one stands by you like Heath/Zenith 
We help you get your system up and 
running smoothly. Service is avail¬ 
able from trained technicians, 
over the phone or at one of 56 
Heathkit Electronic Centers. 

12. Value 

Your money buys you more because 
Heath/Zenith prices are among the industry’s most 
competitive. Make your own comparison and find out 
how much you can save. 

Complete, integrated computer hardware and soft¬ 
ware, designed to serve you and to grow with you 
- that’s what to look for in a strong partner. And 
with Heath/Zenith you get it all under 
one roof. 

All at your 
Heathkit Electronic 
Center 

Pick the store nearest you 
from the list at right. And 
stop in today for a demon¬ 
stration of the Heath/Zenith 
89 Computer System. If you 
can’t get to a store, send 
$1.00 for the latest Heathkit® 
Catalog and the new Zenith 
Data Systems Catalog of 
assembled commercial 
computers. Write to 
Heath Co., Dept. 351-814 
Benton Harbor, Ml 49022. 


Visit Your Heathkit Electronic Center* 

where Heath /Zenith Products are displayed, sold and serviced. 

CLEVELAND, OH 

28100 Chagrin Blvd. 
216-292-7553 
COLUMBUS, OH 
2500 Morse Rd. 
614-475-7200 
TOLEDO, OH 
48 S. Byrne Rd. 
419-537-1887 
W00DLAWN, OH 
10133 Springfield Pike 
513-771-8850 
OKLAHOMA CITY, OK 
2727 Northwest 
Expressway 
405-848-7593 
FRAZER,PA 
630 Lancaster Pike 
(Rt. 30) 

215-647-5555 
PHILADELPHIA, PA 
6318 Roosevelt Blvd. 
215-288-0180 
PITTSBURGH, PA 
3482 Wm. Penn Hwy. 
412-824-3564 
WARWICK, Rl 
558 Greenwich Ave. 
401-738-5150 
DALLAS,TX 
2715 Ross Ave. 
214-826-4053 
HOUSTON ,TX 
1704 W. LoopN. 
713-869-5263 
SAN ANTONIO, TX 
7111 Blanco Road 
512-341-8876 
MIDVALE, UT 
58 East 7200 South 
801-566-4626 
ALEXANDRIA, VA 
6201 Richmond Hwy. 
703-765-5515 
VIRGINIA BEACH, VA 
1055 Independence Blvd. 
804-460-0997 
SEATTLE, WA 
505 8th Ave. N. 
206-682-2172 
TUKWILA, WA 
15439 53rd Ave.S. 
206-246-5358 


PHOENIX, AZ 

2727 W. Indian School Rd. 
602-279-6247 

ANAHEIM, CA 

330 E Ball Rd. 
714-776-9420 

CAMPBELL, CA 

2350 S. Bascom Ave. 
408-377-8920 

EL CERRITO, CA 

6000 Potrero Ave. 
415-236-8870 

LA MESA, CA 

8363 Center Dr. 
714-461-0110 

LOS ANGELES, CA 

2309 S. Flower St. 

213-749-0261 

POMONA, CA 

1555 N. Orange Grove Ave. 

714-623-3543 

REDWOOD CITY, CA 

2001 Middlefield Rd. 

415-365-8155 

SACRAMENTO, CA 

1860 Fulton Ave. 
916-486-1575 
WOODLAND HILLS, CA 
22504 Ventura Blvd. 
213-883-0531 
DENVER,CO 
5940 W. 38th Ave. 
303-422-3408 
AVON,CT 

395 W. Main St. (Rt. 44) 
203-678-0323 

HIALEAH, FL 

4705 W. 16th Ave. 
305-823-2280 

PLANTATION, FL 

7173 W. Broward Blvd. 
305-791-7300 

TAMPA, FL 

4019 W. Hillsboroflgh Ave. 
813-886-2541 
ATLANTA, GA 
5285 Roswell Rd. 
404-252-4341 
CHICAGO.IL 
3462-66 W. Devon Ave. 
312-583-3920 
DOWNERS GR0VE.IL 
224 Ogden Ave 
312-852-1304 
INDIANAPOLIS, IN 
2112 E. 62nd St. 
317-257-4321 


MISSION, KS 

5960 Lamar Ave. 

913- 362-4486 
LOUISVILLE, KY 
12401 Shelbyville Rd. 
502-245-7811 
KENNER,LA 

1900 Veterans 
Memorial Hwy. 
504-467-6321 
BALTIMORE, MD 
1713 E. Joppa Rd. 
301-661-4446 
ROCKVILLE, MD 
5542 Nicholson Lane 
301-881-5420 
PEABODY, MA 
242 Andover St. 
617-531-9330 
WELLESLEY, MA 
165 Worcester Ave. 
617-237-1510 
DETROIT, Ml 
18645 W. Eight Mile Rd. 
313-535-6480 
E. DETROIT, Ml 
18149 E. Eight Mile Rd. 

313- 772-0416 
HOPKINS, MN 
101 Shady Oak Rd. 
612-938-6371 

ST. PAUL, MN 
1645 White Bear Ave. 
612-778-1211 
BRIDGETON. M0 
3794 McKelvey Rd. 

314- 291-1850 
OMAHA, NE 
9207 Maple St. 
402-391-2071 
ASBURY PARK,NJ 
1013 State Hwy. 35 
201-775-1231 
FAIR LAWN, NJ 
35-07 Broadway (Rt. 4) 
201-791-6935 
AMHERST, NY 

3476 Sheridan Dr. 
716-835-3090 
JERICHO, L.I. NY 
15 Jericho Turnpike 
516-334-8181 
ROCHESTER, NY 
937 Jefferson Rd. 
716-424-2560 
N. WHITE PLAINS, NY 
7 Reservoir Rd. 

914- 761-7690 


MILWAUKEE, Wl 

5215 W. Fond du Lac 
414-873-8250 

* Units of Veritechnology 
Electronics Corporation in 
the U S. 


Prices and specifications subject to change without notice. 
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small library of books, data sheets and 
other materials. The class consisted of 
men from companies around the Boston 
area, companies like Polaroid, IBM and 
Simmonds Precision. There were also a 
couple of out-of-town class members 
from the Oldsmobile Division of General 
Motors. GM is using microprocessors to 
monitor fuel efficiency, interior comfort 
levels and other factors in some of their 
new top of the line models. I began to get 
the feeling that this was a course for 
heavyweights in microelectronics. 

The course started out, however, with 
a review of number systems and how to 
convert from decimal to hexadecimal to 
binary, how to add and subtract binary 
numbers, etc. Surely, I thought, a course 
that began with such an elementary level 
wouldn’t get too involved—but that 
turned out to be Falacious Assumption 
No. 1. 

From there, we plunged right into a de¬ 
scription of some of the chips sold by Mo¬ 
torola—the 24- and 18-pin static RAM 
and 16-pin dynamic RAM chips, the mask 
programmable ROMs and ultraviolet eras¬ 
able PROMs, the 6800 family of peripher¬ 
al chips—the timer chips, modulators, 
video display generators, etc.—and final¬ 
ly the eight-bit 6809 microprocessor unit 
(MPU) itself. The architecture of the chip 
was described in detail, including the 
function of each of the chip’s 40 pins (see 
Fig. 1), its internal registers (there are 
four eight-bit registers and five 16-bit reg¬ 
isters) and the timing device (a crystal os¬ 
cillator is tied to the system to act as the 


clock). Next, there was a description of 
the 6809 universe (a 65536 byte address¬ 
able memory) and a brief overview of the 
instruction set for the device. 

As lunchtime approached that first day, 
1 found that I was totally absorbed in an 
area I had no previous interest in and felt 
was beyond my powers of comprehen¬ 
sion. Either Ray Doskocil was doing 
something right or I was discovering my¬ 
self to be a closet technocrat! 

The major strength of the MC6809E 
microprocessor turns out to be its ad¬ 
dressing modes. In addition to the com¬ 
mon addressing modes (direct, immedi¬ 
ate, inherent, relative, extended and in¬ 
dexed), the 6809E allows two indirect ad¬ 
dressing modes. The extended indirect 
and the indexed indirect addressing 
modes make the chip extremely versa¬ 
tile. Doskocil pointed out, however, that 
versatile usually equates with complicat¬ 
ed, thereby heading off Falacious As¬ 
sumption No. 2. 

The large choice of addressing modes is 
made necessary because the 6809E uses 
memory-mapped I/O. This means that the 
microprocessor is connected to its periph¬ 
eral devices using memory-mapped in¬ 
terfaces. These interfaces are addressed 
at specific predetermined locations in the 
MPU’s memory universe. Therefore, 
anytime the 6809E communicates with 
the outside world, it merely thinks it is 
reading data in its memory. This mem¬ 
ory-mapped I/O increases the speed and 
efficiency of the processor but necessi¬ 
tates some contortions in addressing. 


For example. Radio Shack’s new Color 
Computer uses a video display generator 
to print characters on a video screen and 
two peripheral interface adapters for key¬ 
board and joystick I/O. Each PI A contains 
six registers—two registers each for data, 
data direction and control. When the soft¬ 
ware calls for data from a PI A, the control 
registers select which data register will 
load data from the keyboard or joystick. 
The PIA is tied to the MPU via the mem¬ 
ory address lines plus the data lines, and 
the MPU can access the data in the PIA 
data registers in the same way it would 
load data from a RAM location. The video 
display generator has similar data regis¬ 
ters to conduct affairs between the MPU 
and the video circuitry. This is the es¬ 
sence of what Motorola’s instructors call 
memory-mapped I/O. 

Addressing modes for the 6809E turned 
out to be such a mind-boggling topic that 
by 4:11 pm on Day One, my interest had 
slipped to the point that I had to work 
hard to fight off fits of hysterical giggling. 
I attributed this to a slight overdose of bits. 

Day Two 

Day Two found traffic no better, but 
since I was now a seasoned commuter, I 
arrived on time. 

The entire morning session was spent 
reviewing the material covered on Day 
One. The only problem was that some of 
the material reviewed was not covered on 
Day One. 1 made a note not to miss a 
review. 

The rest of the day was devoted to a de¬ 
scription of the Motorola PIA (peripheral 
interface adapter) and the ACIA (asyn¬ 
chronous communications interface 
adapter). Students were instructed in the 
techniques of designing a hardware sys¬ 
tem, wiring up the parts and providing 
the software control to select compo¬ 
nents (using chip select pins on each 
part). This part of the course was espe¬ 
cially well-developed and presented. 

Hardware design is obviously not a 
subject that can be learned in one train¬ 
ing session. But this Motorola workshop 
included an excellent introduction to sys¬ 
tem configuration. For the microproces¬ 
sor to select the appropriate RAM, PIA or 
other device, there must be a unique ad¬ 
dress for that device. Using the MPU ad¬ 
dress bus, peripheral devices can be lo¬ 
cated anywhere in the 6809E memory 
universe and addressed directly by soft¬ 
ware. This is done using the chip select 
pins on each of these devices. 

The chip select pins can be set either 
high or low and several of these pins to¬ 
gether, tied to middle- and upper-address 
lines, can produce a unique address. This 
process permanently defines the ad¬ 
dresses for all RAM, ROM and other pe¬ 
ripheral devices (i.e., RAM at 0000-03FF, 
ROM at FEOO-FFFE, etc.). The descrip¬ 
tion of this wiring-up a chip select pro¬ 
cess was a highlight of the course. 

After a review of the previous day’s 


MC6809 


(Vss) GROUND » 

(NMi) NON-MASKABLE INTERRUPT 
(IRQ) INTERRUPT REQUEST 
(FIRQ) FAST INTERRUPT REQUEST 
(BS) BUS STATUS 
(BA) BUS AVAILABLE 
(V cc ) +5 VOLT POWER •- 
AO 


HALT 

XTAL 

EXTAL 

RESET 

(MRDY) MEMORY READY 
0 



Fig. 1. The special function pins for the 6809 MPU include (1) the XTAL and EX¬ 
TAL pins which connect to the external clock. These inputs produce the system 
pulses which are output on the Q and E pins. (2) The DMA/BREQ pin is a direct 
memory access/data bus request pin used for I/O that must be accomplished at 
pulse rates slower than that for which the system is configured. (3) The NMI, IRQ 
and FIRQ pins are interrupt pins that allow interruption of the MPUfor multiple 
task operation. Interrupts cause internal registers to be dumped to the stack so 
that the processor can perform the interrupt service routine and then return to 
pick up its original task where it left off. (4) The bus status and bus available pins 
are the 6809's traffic cops, keeping the data and address buses free of trafficjams. 
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TRS-80 PROGRAMS 
SUPER SOFTWARE AT SUPER PRICES 


THE ULTIMATE DISK-OPERATING SYSTEM 
LDOS™ 


BUSINESS SYSTEMS 
INVENTORY MASTER SYSTEM 


A completely documented new generation of 
operating system for the TRS-80. Far superior to 
any on the market. It is a totally independent 
device system, capable of device linking, routing, 
setting, and filtering. LDOS will support 5" and 8" 
floppies, single/double density, single/double 
sided, and up to 80 tracks. Full customer service 
provided with a toll free 800 number. Excellent 
documentation in a tab indexed manual (over250 
pages). Call or send for more information today. 


With today’s market, keeping on hand only what 
your demand calls for is reason enough to let 
your trs- 80 accurately and effectively take care 
of your Inventory. Always know what to stock and 
when to stock it. This system has many features 
which were modeled after a main frame system 
of large capacity. More information available 

upon request. 


Model l version just.$159.00 

Model III version just.$259.00 



software ltd 


11520 North Port Washington Road 
Mequon, Wisconsin 53092 

W ^330 m 


Available for Model l 
or ill.only $149.00 

LDOS™ is a product of 
Logical Systems Inc. 


ALSO AVAILABLE 

EDAS 3.5 Model l and III... $79.00 

EDAS 5.0 Model II.$179.00 

Host Model II was.$199.00 

now.$99.00 


MAILING SYSTEMS 

MAIL/FILE - SERIES II 

NEW series li Mail/File has all of 
the outstanding features of the 
original series I Mail/File, PLUS 
many additional qualities which 
again will set standards for 
this type of system. "Word 
processor type input editor, 
fast sorting, and fabulous 
editing capabilities are a 
few of its features. Name 
and ZIP code are under 
constant sort. Series li is 
compatable with Series l data files. 

Model l system will handle up to 600 names. 
Model ill system will handle up to 1200 names. 

Either system available for only.$159.00 

Also available for the Model li.$199.00 

THE ULTIMATE IN MAILING SYSTEMS 
MASS/MAIL SUBSCRIPTION SYSTEM 
AVAILABLE FOR MODEL II. 

"I think the system will stand the test of time ... it is probably 
the most sophisticated system around for the micros today 
Mike Schmidt (EDITOR) 80-US Jan/Feb pg. 94 

Galactic's Mass/Mail System was designed with 
the needs of the large mailing list in mind. This 
system has capabilities of handling up to 10,500 
records, with access times of less than 15 seconds 
and usual access of about one second. All adds, 
deletes and edits are instant forthe operator and 


ALSO AVAILABLE . . . 
For the MODEfc l or III 
r STOCK MARKET MONITOR 

cassette version.$89.00 

Disk version.$99.00 


MAILING SYSTEMS 

are then completed later in a 
"batch mode ". The System 
comes complete with exten¬ 
sive documentation and on¬ 
going support. 

Contact Galactic Software 
for detailed specifications 
for your exact needs. Avail¬ 
able only for the TRS-80 
Model ll. 

ULTRA-TREK GAME 

Can you master this 
trip through the galaxies? 

Climb aboard the Star-Ship Enterprise and head 
for a universe of unknown encounters, enemies 
and stellar battles. As commander, will you be 
able to keep the Enterprise and its crew en 
route and on patrol? Can you destroy the 
hostile base? Order today. 
Model I or ill version only.$19.95 

All of Galactic's products have a one year 
limited warranty withcustomersupport included 
with each purchase, warranty information is 
available upon request in writing. 

Money orders, credit cards, & cod’s shipped 

within 24 hours. 

can't wait? 
call 

414 / 241 - 8030 

TRS-80 A Trademark of Tandy Corp. 


























work, Day Three tackled the 6809 in¬ 
struction set and the Motorola macro as¬ 
sembler designed for the development 
system called the Exorcisor. (The Exor- 
cisor is a microcomputer with video ter¬ 
minal, keyboard, floppy disk drive and 
printer, used primarily to develop 6800 
family software.) Rather than being a 
primer in machine-language program¬ 
ming, however, this part of the course 
concentrated on software control of hard¬ 
ware processes. A variety of sample pro¬ 
grams was dissected and discussed to ex¬ 
plain the use of the individual instruc¬ 
tions in the instruction set. We were 
given a sales pitch about the 6800 family 
of devices, including memory manage¬ 
ment units which allow expansion of the 
6809E memory space from 64K to 2 
megabytes, floating points ROMs and the 
like. 

Day Four was a lab session in which 
students were encouraged to write a sim¬ 
ple program and type it into an Exorcisor 
using the system’s Monitor program. 
Then the program was assembled and 
run. Fortunately, your program didn’t 
have to run for you to graduate. 


in the Maine legislature, but its sponsor 
promises that the bill will reemerge be¬ 
fore the new legislature in 1983. 

“If I’m still here it will be introduced. If 
I’m not here it’ll be introduced. I’m a per¬ 
sistent broad and my fellow legislators 
know that,’’ says Edith Beaulieu, a Dem¬ 
ocrat from Portland. 

The bill, which would have concerned 
employees who work on VDTs at least 
four hours a day, would have required 
employers to provide annual eye exams, 
semiannual maintenance of equipment, 
a rest period or a change of tasks every 
two hours and literature on proper VDT 
use. 

Though the labor committee, which 
Beaulieu chairs, recommended passage 
of the bill by an 8-5 count, the bill was de¬ 
feated by 2-1. The arguments were that 


writing or calling Omni Software Sys¬ 
tems, Inc., 146 North Broad St., Griffith, 
IN 46319(219-924-3522). 

• In January 1981 the College of Educa¬ 
tion at Arizona State University hosted a 
conference designed to introduce educa¬ 
tors and administrators to the classroom 
applications of microcomputers. The 
conference proceedings are now avail¬ 
able in a 340-page book that includes 
over 30 articles. “Instructional Tech¬ 
niques for Teaching BASIC Programming 
to Elementary Children,’’ “Using Com¬ 
puters with Blind and Deaf Children” and 
“Microcomputers in High School Phys¬ 
ics” are a few of the titles included. Make 
your check for $10 payable to Arizona 
State University and send it to Dr. Gary 
Bitter, Arizona State University, Payne 
B203, Tempe, AZ 85287. 


The bill.. .would have required employers 
to provide annual eye exams... 
(and) a rest period or change of tasks 
every two hours. 


Conclusions 

The course required a background in 
digital electronics and some knowledge 
of logic elements and programming con¬ 
cepts. For hardware and software engi¬ 
neers, the course was a solid introduction 
to the use of Motorola’s products. For the 
beginning machine-language program¬ 
mer or the novice hardware basher, the 
course and its price tag may be a bit lofty. 

At the conclusion of four intensive days 
of training, a couple of students were 
overheard to comment that they had de¬ 
cided that, for the moment, the best way 
to address the MC6809E was the “irrele¬ 
vant” mode. I’ll let you decide what this 
tells you about an engineer’s sense of 
humor. 

Contributed by G. Michael Vose, 
Microcomputing Staff 


Course Schedule. 


Sept. 29,30 
Oct. 1,2 
Oct. 20,21 
Oct. 22,23 
Nov. 10,11 
Nov. 12,13 


River Edge, NJ 
Rochester, NY 
Houston, TX 
Dallas, TX 
San Jose, CA 
Denver, CO 


it was not timely and needed more study. 

“Most of the arguments claimed that 
the studies were not acceptable, that 
there was no definite relationship be¬ 
tween VDTs and eye problems,” Beaulieu 
says. 

But she says she isn’t disappointed by 
the results. 

“It was a first effort anywhere in the 
country,” she says. “I think we did a hell 
of a job educating both employers and 
employees.’’ 

Beaulieu became interested in the prob¬ 
lem as a shop steward from the Newspa¬ 
per Guild. She is a cleaning woman for 
Gannett’s Portland papers—the Press 
Herald, Evening Express and Sunday 
Telegram— and was concerned about the 
introduction of VDTs in the newsroom. 
She also read about problems at other 
newspapers in the Guild’s newsletter. 

VDT health and safety has increasing¬ 
ly become an issue with unions. Both 
unions and scientists say that poorly de¬ 
signed equipment and workplaces can 
cause visual impairment, stress, muscu¬ 
loskeletal problems, anxiety and fatigue. 

For a complete discussion of the VDT 
issue, see “Video Dismay Terminals” on 
page 43 of the July Microcomputing. 


To enroll in any course, call Motorola 
Technical Training, 602-962-2345 or 
602-244-4945. 


VDT Bill Defeated 

A first-in-the-nation bill to impose vid¬ 
eo display terminal health and safety reg¬ 
ulations on employers has been defeated 


New Publications 

Several microcomputer publications 
have been released recently. A few that 
have come our way this month include: 
• Omni Software Systems, Inc., has re¬ 
leased the North Star Business Software 
catalog. It lists over 20 business and utili¬ 
ty programs that run under North Star 
DOS and BASIC. Documentation is avail¬ 
able separately. The catalog is free by 


• Chromasette Magazine is a monthly 
magazine for the TRS-80 Extended BA¬ 
SIC Color Computer on cassette tape. 
The cassette contains six to eight pro¬ 
grams including games, tutorials and 
utilities. Included with the cassette, on 
paper, is information on the programs. 
Chromasette costs $45 a year. For more 
information call or write Chromasette 
Magazine, PO Box 1087, Santa Barbara, 
CA 93102 (805-963-1066). 

• Computer Sales Digest is a monthly 
12-page publication in a newsletter for¬ 
mat designed to help computer compa¬ 
nies market their products more success¬ 
fully. The newsletter is published by 
Datasearch, Inc., a source of computer in¬ 
dustry sales and marketing publications, 
services and seminars since 1977. Fea¬ 
ture sections of the letter will cover sell¬ 
ing techniques, promotion, marketing 
and business opportunities. Regular sub¬ 
scription rates are $95 a year; there is a 
special $60 rate for prepaid charter sub¬ 
scribers. Datasearch, Inc., is located at 
4954 William Arnold, Memphis, TN 
38117 (901-761-9090). 

• The Community ComputerisCs Direc¬ 
tory, “the who’s who of people and com¬ 
puters,” is the white and yellow pages for 
the computer world. It’s a national paper 
database in a phone book format for all 
computer users, including beginners, 
professionals, businesses and prospec¬ 
tive computer buyers. 

The CCD is published twice a year, in 
January and June, by Alternet, Inc. 
Quarterly updates will begin in April 
1982. The current issue, July-December 
1981, is $3.50; future issues will be $5. 
Subscriptions are $ 10 a year and include 
a free white page listing, two issues and 
all quarterly updates. 
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The white pages contain over 230 non¬ 
commercial listings from individuals and 
organizations interested in sharing infor¬ 
mation, skills and resources. The yellow 
pages have over 580 entries with listings 
and ads under 72 subject headings in¬ 
cluding hardware, software, databases, 
consultants, systems houses, publica¬ 
tions and services. In addition, there is a 
glossary of computer terms: a bulletin 
board section with 380 private CBBSs, 
ABBSs and Forum-80s; and a user group 
section that lists 250 amateur and profes¬ 
sional groups. All listings can be found by 
geographic location, alphabetically and 
by key words. For more information write 
to The Community Computerist’s Direc¬ 
tory, PO Box 405, Forestville, CA 95436 
(707-887-1857). 


Communications and the 
Future 

“Communications and the Future” 
will be the topic of the Fourth General As¬ 
sembly of the World Future Society, July 
18-22, 1982, at the Sheraton Washing¬ 
ton Hotel in Washington, DC. 

Subjects to be covered will include tele¬ 
vision, computers, electronic data sys¬ 
tems, networking, body language, satel¬ 
lite broadcasting, books, motion pictures 


and ordinary conversation. 

A few of the specific topics being con¬ 
sidered for the assembly are: Home Com¬ 
puter Terminals: Instant Information 
About Everything; Privacy in Modern In¬ 
formation Systems; Information Over¬ 
load: Coping Strategies for a Growing 
Problem; Loss of Cultures in the Informa¬ 
tion Age; Bringing Nutrition Information 
to the Third World; The Computerized 
Farm; Satellites and Communications; 
Centralization vs Decentralization: The 
Role of Communications; and Reviving 
Rural Communities Through Telecom¬ 
munications. 

Members of the Society are encouraged 
to submit papers on communications for 
the Assembly volume, a publication that 
will be distributed at the conference free 
of charge to all those who register for the 
entire five days. 

The conference format will give partici¬ 
pants a wide range of activities, including 
concurrent general sessions and oppor¬ 
tunities to meet with speakers in infor¬ 
mal group sessions. In addition, exhibits 
at the conference are expected to display 
the latest in communication technology. 

Plans call for the Fourth General As¬ 
sembly to be electronically linked to the 
1982 Society for International Develop¬ 
ment conference in Baltimore, MD, which 
will be held at the same time as the Gen¬ 


eral Assembly. 

The upcoming conference is expected 
to be the largest in the Society’s history 
and early registration is encouraged. 
There are significant savings and addi¬ 
tional benefits for those who register ear¬ 
ly. Also, if your plans change, you can re¬ 
ceive a full refund up to April 30, 1982. 

Comments, ideas, suggestions and 
proposals for speakers and topics should 
be addressed to the Assembly Coordinat¬ 
ing Committee, World Future Society, 
4916 St. Elmo Ave., Washington, DC 
20014. Cost for nonmembers is $170 by 
Dec. 31, $185 by March 31, $200 by June 
30 and $215 after June 30. Fees should 
be sent to General Assembly Registra¬ 
tion, in care of the above address. 


Software for Logo 

The Massachusetts Institute of Technol¬ 
ogy is accepting applications from soft¬ 
ware distributors for the licensing of the 
Apple Logo Educational Software System. 

A review of the prototype of the system 
is available in the June, 1981 issue of 
Byte magazine. 

Interested companies should contact 
the Patent, Copyright and Licensing Of¬ 
fice, MIT, 77 Massachusetts Ave., Room 
E19-722, Cambridge, MA 02139.D 
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FIELD PROVEN!! 

10 MEGABYTES and MORE for the TRS-80* Model II 
plus SHARED ACCESS to HARD DISK DRIVE 

Hard/Soft Disk System (HSDS) Software allows access as single drive. You can 
have that 10 Megabyte continuous file - that 50,000 name maillist or inventory! Or 
a directory with 1000 entries! All completely compatible with TRSDOS 2.0 BASIC. 
You can mix floppy and hard disk drives. Includes special utilities including HPURGE, 
DCS Directory Catalog System, HZAP Hard Disk Superzap, and many special 
formatting options. Three to eight times faster than floppy! RACET quality. 


DISCAT (32K 1 -drive Min) Mod I, III $50.00 

This comprehensive Diskette Cataloguing/Indexing utility allows the user to keep 
track of thousands of programs in a categorized library. Machine language program 
works with all TRSDOS and NEWDOS versions. Files include program names and 
extensions, program length, diskette numbers, front and back, and diskette free space. 

KFS-80 (1-drive 32K Min — Mod II 64K) Mod I, III $100.00; Mod II $175.00 

The keyed file system provides keyed and sequential access to multiple files. Provides 
the programmer with a powerful disk handling facility for development of data base 
applications. Binary tree index system provides rapid access to file records. 


HARD DISK DRIVE & CONTROLLER $5995. Second User $595. 

HSDS Software $400. (Note: HSDS now also available for C0RVUS drives!!) 

INFINITE BASIC (Mod I & III Tape or Disk) Mod I $50.00, Mod III $60.00 

Extends Level II BASIC with complete MATRIX functions and 50 more string 
functions. Includes RACET machine language sorts! Sort 1000 elements in 9 
seconds!! Select only functions you want to optimize memory usage. 

INFINITE BUSINESS (Requires Infinite BASIC) Mod I & III $30.00 

Complete printer pagination controls — auto headers, footers, page numoers. 
Packed decimal arithmetic — 127 digit accuracy +, *, /. Binary search 

of sorted and unsorted arrays. Hash codes. 

BASIC CROSS REFERENCE UTILITY (Mod H 64K) $50.00 

SEEK and FIND functions for Variables, Line Numbers, Strings, Keywords. ‘All’ 
options available for line numbers and variables. Load front BASIC — Call with 
'CTRL’R. Output to screen or printer! 

DSM Mod I $75.00, Mod II $150.00, Mod Hi $90.00 

Disk Sort/Merge for RANDOM files. All machine language stand-alone package for 
sorting speed. Establish sort specification in simple BASIC command File. Execute 
from DOS. Only operator action to sort is to change diskettes when requested! 
Handles multiple diskette files! Super fast sort times — improved disk 1/0 times 
make this the fastest Disk Sort/Merge available on your TRS. 

(Mod I Min 32K 2-drive system. Mod II 64K1-drive. Mod III 32K 1-drive) 

GSF (Mod I & III Tape or Disk - Specify Memory Size) 

Mod I $25; Mod II $50; Mod III $30 

Generalized Subroutine Facilities. The STANDARD against which all other sorts are 
compared! And then compare prices! Machine language — fast and powerful! 
Multi-key multi-variable and multi-key character string. Zero and move arrays. 
Mod II includes USR PEEKS and POKES. Includes sample programs. 


MAILLIST (1-drive 32K Min - Mod II 64K) Mod I, III $75.00; Mod II $150.00 

This ISAM-based maillist minimizes disk access times. Four keys — no separate 
sorting. Supports 9-digit zip code and 3-digit state code. Up to 30 attributes. Mask 
and query selection. Record access times under 4 seconds!! 

C0MPR0C (Mod I & Mod III — Disk only) Mod I $20; Mod ill $30 

Command Processor. Auto your disk to perform any sequence of instructions that 
you can give from the keyboard. DIR, FREE, pause, wait for user input, BASIC, No. 
of FILES and MEM SIZE, RUN program, respond to input statements, BREAK, 
return to DOS, etc. Includes lowercase driver software, debounce and screenprint! 

UTILITY PACKAGE (Mod II 64K) $150.00 

Important enhancements to the Mod II. The file recovery capabilities alone will pay 
for the package in even one application! Fully documented in 124 page manual! 
XHIT, XGAT, XC0PY and SUPERZAP are used to reconstruct or recover date from 
bad diskettes! XC0PY provides multi-file copies, ‘Wild-card’ mask select, absolute 
sector mode and other features. SUPERZAP allows examine/change any sector on 
diskette include track-0, and absolute disk backup/copy with t/0 recovery. DCS 
builds consolidated directories from multiple diskettes into a single display or 
listing sorted by disk name or file name plus more. Change Disk ID with DISKID. 
XCREATE preallocates files and sets ‘L0F’ to end to speed disk accesses. DEBUGII 
adds single step, trace, subroutine calling, program looping, dynamic disassembly 
and more!! 

DEVELOPMENT PACKAGE (Mod II 64K) $125.00 

Includes RACET machine language SUPERZAP, Apparat Disassembler, and Model 
II interface to the Microsoft ‘Editor Assembler Plus’ software package including 
uploading services and patches for Disk 1/0. 

CHECK, VISA, M/C, C O D , PURCHASE ORDER g* RACET COMPUTES 

TELEPHONE ORDERS ACCEPTED (714) 997-4950 1330 N qlasSELL, SUITE M, 

•TRS-80 IS A REGISTERED TRADEMARK DRANRF TA Q?fiR 7 ^ ini 

OF TANDY CORPORATION 0RANGE ' CA 92667 ^ 101 
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✓ See List of Advertisers on page 210 
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Are you looking for. . . 



When you subscribe to a magazine, you want to get REAL 
SOLID INFORMATION, not just a giant catalog of ads 
every month. . . and mostly the same ads, if you’ve noticed. 
Kilobaud Microcomputing has the meat: feature articles 
written by the most knowledge¬ 
able people in the field, yet writ¬ 
ten for the relative newcomer to 
computing. Kilobaud Microcomputing 
has more articles than any other maga¬ 
zine in the field... by a wide margin 
. . . regardless of fatness. In 1980 Kilo¬ 
baud Microcomputing published 409 
articles . . . and that included a wealth 
of programs which you could use. 


Compare that with 133 paltry arti¬ 
cles in Brand B, the “ Fat Albert ” 
of the computer field. You can 
get far more from your computer 
^ if you can really understand it, 
which is where the simple articles 
in Kilobaud Microcomputing 
come in. You don’t need a science 
degree to get through it like some 
magazines I could mention. The 
practical reviews of both hardware 
and software in Kilobaud Micro¬ 
computing can save you a bundle 
... far more than the cost of a 
subscription . . . even for life. The 
wealth of programs give you things you 
can do with your computer. . .again at a 
fraction of the cost of buying the same 
program over the counter. Further, the 




articles on programs help xjou learn how to write and modify 
programs that you have to do yourself. 

When you subscribe to a magazine, you want to pay for 
the information, not a bunch of ads. The advertisers are 
already paying for them so why should you? Kilobaud 
Microcomputing has been running around 40% advertising 
while Brand B has been running 60-70%, making fat issues, 
but with little real information for you. 

You want to learn about computers as fast as you can. The 
editors of Kilobaud Microcomputing are 
under orders (pain of death or 
worse) to keep the material as sim¬ 
ple as possible so new comers will 
be able to learn about computers 
as quickly as possible. Kilobaud 
Microcomputing covers all types 
of microcomputers, including (to 
some extent) the TRS-80 though 
this is covered overwhelmingly in 
80 Microcomputing , a sister pub- y 
lication. 

At $2.95 a copy, Kilobaud 
Microcomputing is the best infor¬ 
mation buy you’ll find. At $25 a 
year (you save $10.40 off the 
newsstand price) you’re investing 
in the most valuable library of 
microcomputing you can buy. . . 

2,960 pages in 1980! 



□ So, please bill me $25 for one year’s subscription 
to Kilobaud Microcomputing. 



Canadian $27/1 year only , US funds. 
Foreign $35/1 year only, US funds. 
Please allow 4-6 weeks for delivery. 


name 
street 
city _ 


state. 


zip. 


Kilobaud Microcomputing • Box 997 •Farmingdale NY 11737 


is a division of 






1 ^ 
J_" 


j_□ Peterborough NH 03458 


319B7 
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LETTERS TO THE EDITOR 


Bloody Awful Software 

I have just written to Texas Instru¬ 
ments indicating my displeasure over 
the bloody awful software material 
they’ve supplied with their TM 990/189 
single board computer. I have been suck¬ 
ing my teeth for some time now trying to 
fathom the convoluted explanations and 
“examples” given in the TI manual for 
this latest miscarriage of “high” technol¬ 
ogy- 

For example: A simple program like 
10 Let J= 12345 
20 Print J 
30 Stop 

does not print J on the display of the 990/ 
189. It is implied that if one had connect¬ 
ed an external terminal to the board, it 
might print J on the external terminal. 

I was one of those who purchased the 
TI single board computer, and the mem¬ 
ory expansion module put out by George 
Goode and Associates. I also bought the 
full complement of RAMs and EPROMs. 

Other neophytes should stay away from 
“single board computers” until they 
have had a practical demonstration that 
the board will in fact do what the coloured 
pictures say that the board will do. They 
should start with some of the Radio 
Shack equipment or wait for the Japa¬ 
nese to come out with equipment which 
is fully supported with software. The 
high technology USA firms appear to 
have difficulty communicating with the 
common herd. 

Percy Buzza 
Dartmouth, Nova Scotia 


New Improved Rat 

Brian McCarson’s program Rats (April 
1981, p. 84) is a very interesting one 
which my family has had a lot of fun 
with. The article doesn’t mention, how¬ 
ever, that the program is designed to run 
with the RAM-based high-resolution sub¬ 
routines which were supplied with earli¬ 
er Apple IIs. Later versions, like ours, 
contain the Programmer’s Aid ROM. I 
found this out the hard way when, after 
my wife and son typed in the program, 
the first run produced a Monitor Error. 

The new lines to make the program 
run with the ROM-based routines are 
shown in Listing 1. 

Richard I. Marmon 
Papillion, NE 


Born to Compute 

Congratulations, you have succeeded 
in making my life miserable! A full three 



weeks of the month are spent by the mail¬ 
box anxiously awaiting the next issue of 
Microcomputing. 

By the way, I now have competition for 
time with your magazine in my own 
home. My two-year-old finds the pictures 
in Microcomputing fascinating and often 


tries to swap me even-up for her story¬ 
books. Enclosed is an unposed snapshot 
of what may be your youngest fan “in the 
act.” 

Michael Amos 
Mineral Wells, WV 

If you want, we'll send her a copy of our 
writer's guidelines.—Eds. 


First the Good News. . . 

Soft Sector Marketing, which sells the 
Lazy Writer word processing program for 
the TRS-80 Model I, is a prime example of 
what good service should be. Not only 
have they been helpful in answering my 
questions concerning their software, but 
they sell excellent programs. The Lazy 
Writer word processing program is con¬ 
siderably better than any of the other pro¬ 
grams offered for the TRS-80. It actually 
puts The Electric Pencil and Scripsit to 
shame. 

All the features you wished you had in 
(continued on page 211) 


220 X =VX+ DX(N):HX = X:HY =YU(N) 

230 HY = YD(N):CALL LINE 

235 X = VX - DX(N):HX = X:CALL LINE 

240 HY = YU(N):CALL LINE 

245 X = VX + DX(N):HX = X:CALL LINE 

325 HX = X:HY = YU(N) 

335 X = VX + RL*DX(N):HX = X 
345 HY = YD(N):CALL LINE 
350 X=VX + RL*DX(N- 1):HX = X 
420 X = VX + RL*DX(N - 1):HX = X 
425 HY = YU(N - 1):CALL POSN 
430 X = VX + RL*DX(N):HX = X 
435 HY = YU(N):CALL LINE 
440 HY = YD(N):CALL LINE 
445 X = VX + RL*DX(N - 1):HX = X 
450 HY = YD(N - 1):CALL LINE 
460 HY = YU(N - 1) 

810 HX = HY = HCLRrLINE = - 11500:POSN = - 11527:INIT = - 12288 
830 HCLR = 7:REM WHITE 
3200 CALL INIT:HCLR = 255 

3231 HX=l+HZ:HY=l+VZ:CALLPOSN 

3232 HY = MV♦ VZ + 1 :CALL LINE 
3300 HX = X:HY = Y:CALL POSN 
3330 HX = X - HZiCALL LINE 
3410 HX = X:HY = Y:CALL POSN 
3450 HY = Y - VZrCALL LINE 

3540 HX = X + 1 :HY = Y + 1 :CALL POSN 

3545 HX = X - HZ + 2:HY = Y - VZ + 2:CALL LINE 

3550 HY = YrCALL POSN 

3555 HX = X + 1 :HY = Y - VZ + 2:CALL LINE 

6075 HX = X:HY = Y:CALL POSN 

6275 HX = X:HY = Y:CALL LINE 

Listing 1. 
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Teaching Our Kids 


By Harold Nelson 
Microcomputing Technical Editor 


I f you've had a chance to watch 
children work with computers, 
you're aware of the energy and en¬ 
thusiasm with which they engage 
their work. Children, it seems, can't 
wait to get their hands on the com¬ 
puter. 

The real challenge to educators 
planning computer courses is not 
how to interest students in the com¬ 
puter. It's preserving students' initial 
interest while, at the same time, hav¬ 
ing the computer serve them as a tool 
for growth and development. 

NECC 1981 

The 1981 National Educational 
Computing Conference at North 
Texas State University last June 
brought a wide range of teachers, 
researchers and industry represen¬ 
tatives together to consider a variety 
of issues involving education and 
computers. 

Day-long preconference work¬ 
shops included "Educational Com¬ 
puting for Administrators" conduct¬ 
ed by Arthur Luerhman, "Computer 
Based Learning" by Alfred Bork and 
"Logo" by Dan Watt. 

The three-day conference itself of¬ 
fered a total of 52 sessions on topics 
ranging from preschool to graduate 
school uses of computers. There were 
tutorial sessions on programming 
languages such as Pascal and Ada, 
and sessions conducted by represen¬ 
tatives from the microcomputer in¬ 
dustry. 


Conference organizers were pleased 
by the numbers attending the con¬ 
ference and by the number of ven¬ 
dors and exhibitors showing hard¬ 
ware and software products. It was 
interesting to note that while main¬ 
frame manufacturers (Digital, Hon¬ 
eywell and IBM) were present and 
handing out literature, several 
microcomputer producers (Apple, 
Atari, Commodore, Radio Shack and 
Texas Instruments) stole the show 
with hands-on exhibits. 

In fact, the "Computing" in the 
conference's title could well have 
been changed to "Microcomputing." 
Discussions on educational uses of 
personal computers predominated, 
both in and out of the formal ses¬ 
sions. It reflected the shift from large 
timesharing systems toward small 
microcomputer systems, even at the 
university level. 

J. D. Spain of Michigan Technologi¬ 
cal University justified his move in 
this direction by pointing out how 
microcomputers can overcome the 
delays, communications break¬ 
downs, access problems and student 
anxieties present when a timesharing 
system is used. 

Some speakers talked about the 
flexibility of the smaller machines, 
while others discussed their econom¬ 
ic soundness. 

The Great Debates 

Two areas of contention were in 
sharp focus at the conference. First 


was the clear antagonism between 
the educational community and soft¬ 
ware producers, large and small. 
Educators are suspicious of the pro¬ 
ducers' profit motives. The pro¬ 
ducers, on the other hand, believe 
that profit is an indispensible ingre¬ 
dient in the production of quality 
educational software. (See "Educa¬ 
tional Computing —The Giant 
Awakes" by Lloyd Prentice on page 
86 .) 

Some large publishers are consider¬ 
ing the market. Others are currently 
developing packages. A few, such as 
Science Research Associates (SRA), 
have already jumped into the market. 
(Next month we will publish an ac¬ 
count of MicroSIFT, which is at¬ 
tempting to remedy educational soft¬ 
ware evaluation problems for both 
existing and new products.) 

The second and perhaps more pro¬ 
found issue is the debate among 
educators themselves over how best 
to use computers in the learning pro¬ 
cess. The debate among the various 
factions is likely to continue for some 
time (which also makes it difficult for 
software producers to decide what to 
do). Fine accounts of this debate 
(with some positive suggestions) are 
given in the articles "Through a New 
Looking Glass" by Henry Olds on 
page 62 and "Logo and the Great De¬ 
bate" by Rick Carter on page 48. 

Logo 

The article on page 42 by teachers 





of the Lamplighter School was origi¬ 
nally a team presentation at NECC 
1981. 

This piece gives a real feel for the 
Logo language and some of the re¬ 
sults that can be achieved. A similar 
project has been carried out in some 
New York City schools this past 
school year. And even though the en¬ 
vironments are quite different, the 
results, in terms of student learning 
and enthusiasm, are very similar. 

In fact, a teacher in the Bronx re¬ 
ports that one student, diagnosed as 
having a moderate learning disabil¬ 
ity, showed no symptoms of this dis¬ 
ability when using Logo. 

An introduction to the use of Logo 
with the learning disabled and physi¬ 
cally handicapped is offered by Dr. 
Sylvia Weir of the MIT Logo Project 
in "Logo and the Exceptional Child" 
on page 76. Her work at the Cotting 
School for Handicapped Children in 
Boston is the basis of this article. 

Plea to Teachers 

There is a recurrent plea in several 
of the following articles and it is sim¬ 
ply stated: Teachers, get involved! 


Teachers are encouraged to learn 
what is available and possible, to be¬ 
come the shapers and leaders of what 
seems to be an inevitable educational 
revolution. ■ 


Sources of Information 

The following list is provided for 
those wishing more information on 
topics presented in the following ar¬ 
ticles. 

Books 

Papert, Seymour, Mindstorms: Chil¬ 
dren, Computers, and Powerful Ideas. 
Basic Books: New York, 1980. 
Taylor, Robert P. (ed.), The Computer 
in the School: Tutor, Tool, Tutee. 
Teachers College Press: New York, 
1980. 

Articles and Papers 
Nelson, Harold, "Logo for Personal 
Computers." Byte, June 1981. 

Papert, S., Watt, D., and Weir, S., 
"Final Report on the Brookline Logo 
Project." Logo Memos 53 and 54, 
MIT, Cambridge, MA, 1979. 

Weir, S., "The Evaluation and Culti¬ 
vation of Spatial and Linguistic Abili¬ 
ties in Individuals with Cerebral Pal¬ 


sy." AI Memo 570, MIT, Cambridge, 
MA, 1979. 

—, and Emanuel, R., "Using Logo to 
Catalyse Communication in an Autis¬ 
tic Child." D.A.I. Research Report 
15, Department of Artificial Intelli¬ 
gence, Edinburgh University. 

—, and Watt, D., "Logo: A Com¬ 
puter Environment for Learning- 
Disabled Students." The Computing 
Teacher, vol. 8 (no. 5), 1981. 
Periodicals 

Educational Technology Center 
Newsletter, University of California, 
Irvine, CA 92717. 

Classroom Computer News, PO Box 
266, Cambridge, MA 02138. 
ComputerTown, USA! News Bulle¬ 
tin, PO Box E, Menlo Park, CA 
94025. 

The Computing Teacher, Computing 
Center, Eastern Oregon State Col¬ 
lege, LaGrande, OR 97860. 

Logo Systems 

Texas Instruments, Customer Rela¬ 
tions, PO Box 53, Lubbock, TX 
79408. 

MIT, AI Lab, Logo Group, 545 
Technology Square, Cambridge, MA 
02139. 
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Are computers the answer to the declining quality of instruction as class size becomes larger? 


Classroom of the Future 

By Jeff Nilson 


I n the thinking about using comput¬ 
ers in schools, what is remarkable 
is the extent to which people have ig¬ 
nored the reality symbolized by the 
election of Ronald Reagan as Presi¬ 
dent. To many taxpayers, schools 
have become too expensive. At the 
same time, teachers' salaries have 
been declining by three to seven per¬ 
cent in real terms since the late 
1970s. Teaching has become a job in¬ 
creasingly filled with stress and non¬ 
teaching work: filling out forms, or¬ 
ganizing materials, correcting papers 
and maintaining student records. Cu¬ 
riously, the costs for schools are up 
while the rewards for teaching are 
down. 

The response to what are viewed as 
runaway educational costs in many 
communities has been to hold the 
line on teachers' salaries at about half 
the inflation rate and to increase class 
size. Many systems have managed to 
enlarge classes by not replacing 
teachers who have left their systems 
for one reason or another. But in 
states like Massachusetts, tax cutting 
laws have sent 20 to 30 percent of 
teaching staffs looking for another 
profession or headed south in search 
of classrooms. The effect has been to 
increase teachers' nonteaching duties 
even more. 

Within this climate, people con¬ 
cerned about the declining quality of 
instruction as classes grow larger 
may soon begin to ask if computers 
can reduce costs and increase effi¬ 


ciency as they have done in industry. 
In American industry where produc¬ 
tivity has declined sharply over the 
past decade, a floodtide of companies 
has begun to explore replacing work¬ 
ers with robots. And so in education 
in the next ten or 15 years, economic 
and demographic forces may compel 
schools to try new ways of organizing 
classes using master teachers, aides 
and computers. 

Within that time school systems 
may test the notion that remedial stu¬ 
dents should spend 60 percent of 
their time working on networked 
computing machines of some kind, 
and that because of the computers, 
remedial teachers should have a stu¬ 
dent load two or three times what it is 
today. Or schools may look at what 
kind of cost savings would accrue if a 
single master teacher, an aide and 
eight networked microcomputers 
taught a class of 55 or 60 students. 

Such scenarios tap a fear that has 
grown up with the thousands of com¬ 
puters that have appeared in the 
schools: will computers by 1988 or by 
1990 do some jobs as well as teachers 
do now and at less cost? In effect, will 
teachers be replaced by computers 
just as assembly line workers have 
been replaced by robots? 

A Hypothetical Situation 

To explore the answers to these 
questions, imagine a schedule of five 
eighth grade English classes of 58 stu¬ 
dents taught by a master teacher, one 


aide and eight microcomputers. Peri¬ 
od one; Monday; a class full of 13-and 
14-year-olds, who used to like school 
and still do pretty well in their 
studies, but who like being in love 
better, whenever they can work out 
all the details. 

Twenty-eight students watch a vid¬ 
eo tape in one of the classrooms that 
house the double class. In the film, a 
girl must choose between her best 
friend and the group of kids that she 
has been trying to become part of for 
years. The group wants her to drop 
her friend because she isn't "cool" 
enough for them. In the open door 
between the rooms, the teacher talks 
to three boys about an ad they have 
written for the class newspaper. 
When they've finished writing a sec¬ 
ond draft, the boys will design the ad 
on one of the computers in the com¬ 
puter room; and then they will store 
the ad on a floppy disk along with the 
other parts of their groups' edition. 
Four students wait to do a reading 
comprehension tutorial on the two 
computers near the windows. 

A cheer goes up from the six stu¬ 
dents sailing one of Columbus's ships 


Jeff Nilson (95 Parallel St., Harwich, MA 02645) 
spent 14 years teaching middle school language 
arts in Bethesda, MD, Bedford-Stuyvesant in 
Brooklyn and in Dennis, MA. He is writing his 
doctoral dissertation in education at Boston Uni¬ 
versity and is an editor at Classroom Computer 
News in Cambridge, MA. 
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across the Atlantic with a simulation 
running on another computer. They 
have just avoided a hurricane by slip¬ 
ping into one of the Atlantic currents 
that they correctly figured was close 
to their ship's position. After they fin¬ 
ish their work with the simulation, 
the sailors will write about their vic¬ 
tory over the storm in their versions 
of the ship's log. 

Three other students puzzle over a 
punctuation exercise on another 
computer. They move the cursor 
over the extra comma and take it out. 
When they have gotten seven straight 
items correct, they will edit a para¬ 
graph on the computer, which the 
teacher has rewritten adding comma 


mechanics or usage rules they don't 
understand, edit pieces of student 
writing and so on. They spend about 
40 percent of their time working with 
the computers: this includes taking 
tests, doing grammar, spelling, usage, 
and mechanics lessons and exercises, 
playing vocabulary games, rewriting 
compositions and commenting on 
classmates' writing, and working 
with simulations. 

The teacher's aide answers the stu¬ 
dents' questions about the computer 
work and coordinates all of the rec¬ 
ord keeping for each student. Most of 
the teacher's preparation time is 
spent reading students' writing, 
studying their records, deciding what 


liiwiiiiii 



mistakes like the ones they are study¬ 
ing. If they forget the rule they are 
practicing, they can call up a short re¬ 
view lesson. 

When the video tape is finished, 
the 28 students break into four groups 
of seven to think of reasons the young 
woman in the program should stay 
with her old friend or not. The teach¬ 
er joins each group for a while to 
focus the discussion or to answer 
questions. From the lists of reasons, 
they will write the first draft of their 
arguments. Then they will use one 
computer's word processor and spe¬ 
cial thesaurus of strong nouns and 
verbs to rewrite their drafts. Finally, 
they will save their final drafts on 
disk for their classmates to load into 
one of the computers to read and 
comment upon. 

And so the class goes through the 
year. The teacher works with groups 
of various sizes. Students talk about 
literature, work through prewriting 
activities, ask questions about some 


skills they need to work on next, and 
what instructional materials they 
should use. 

It is unlikely that such classrooms 
will be established in the near future. 
The kind of software needed to run 
computerized classes has only now 
begun to appear. And the class orga¬ 
nization implied by the description 
requires teachers who have received 
training in instructional media and 
design. Such teachers are rare in the 
public schools. When publishers 
have produced enough good language 
arts software and teachers have 
learned how to work with comput¬ 
ers, video equipment and other me¬ 
dia, school systems can begin to expe¬ 
riment with computerized classes. 
When they do, they will find that 
computerized double classes taught 
by a teacher and an aide who super¬ 
vises the computer room could save 
from 15-20 percent of the cost for 
teachers over a five-year period. As¬ 
suming some of the computers do not 


melt during June of the fifth year, the 
savings would be even greater during 
the second five-year span. 

In today's dollars, two teachers 
(each with eight years of experience), 
at $18,000 per year, would cost a 
school district $180,000 over a five- 
year period. On the other hand, one 
such teacher and an aide, at $8000 
per year, would cost $130,000 over 
the same period. Add $20,000 for 
eight computers with disk drives, 
software and maintenance. Total five- 
year cost for the computerized class— 
$150,000. The $30,000 difference is 
1/6 of the salary costs of the conven¬ 
tional classes, a savings of a little 
more than 16 percent. 

For school systems even to be in a 
position to try out such a classroom 
organization by 1985 or 1986, three 
changes will have to occur in the rela¬ 
tionship among school systems, teach¬ 
ers and the educational computing 
business. 

Better Software 

The first change involves software. 
Whereas there is now scarcely any 
software available to English lan¬ 
guage arts teachers, by the middle of 
the decade, teachers must be able to 
chose from hundreds of high-quality 
programs. Today, the software on the 
market is a mix of low-budget cottage 
industry programs, medium-budget 
material often produced by media 
distributors, and the first trial bal¬ 
loons floated by big publishers. 

At best, the programs take no risks, 
and use the computer as a Skinner 
box. Much of this software comes 
from the pens of "instructional de¬ 
signers," people trained in learning 
theory and behaviorism. Much of the 
other software is poorly conceived, 
instructionally naive and sometimes 
pedagogically unsound. 

For example, misspelled words dot 
one college board preparation pro¬ 
gram that requires students to pick 
the correct synonyms for words like 
"nefarious" in fewer than eight sec¬ 
onds. The program confuses teaching 
with testing by forgetting that limit¬ 
ing the time students spend learning 
something will likely keep them from 
learning it. In a reading comprehen¬ 
sion program, students are not al¬ 
lowed to see the paragraph they just 
read, so they can use the text to prove 
their answers. Again the authors 
have ignored the difference between 
having students practice a skill and 
testing to see if students know the 
skill. 
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But what is most remarkable about 
current language arts software is the 
absence of programs that enable stu¬ 
dents to refine fundamental language 
skills. There are no word processors 
for students that make it easy to cor¬ 
rect spelling errors in a composition 
or find ten strong synonyms for run, 
for example. Programs that purport 
to drill traditional grammar fail to 
build into the programs systems for 
determining when items should be 
reintroduced, procedures that were 
described in papers written by Marty 
Siegel's group at the University of 
Illinois several years ago. Though 
grammar drill programs may help 
students identify nouns and adjec¬ 
tives, they do not give students a 
chance to explore either the way En¬ 
glish works or the reasons people 
write grammars of a language in the 
first place. 

Yet for more than a decade artifi¬ 
cial intelligence researchers have 
been developing techniques which 
could enable students to write their 
own grammars of English on the 
computer and then have the comput¬ 
er generate sentences based on that 
grammar. In vocabulary programs, 


students are supposed to learn thou¬ 
sands of words by picking the correct 
synonym or antonym from groups of 
four words. However, research indi¬ 
cates that at the very least words 
should be presented with their cor¬ 
rect synonyms a couple of times be¬ 
fore they are tested in a multiple 
choice format. Students learn words 
best when they are introduced in a 
defining context. Learning about 
word histories and prefixes, suffixes 
and roots helps, too. No vocabulary 
program on the market blends these 
techniques in a coherent system for 
teaching words and their meanings. 

One important reason for the lack 
of language arts software is that pub¬ 
lishers have not invested large 
amounts of money in software devel¬ 
opment as yet. Language arts teach¬ 
ers will be the last to adopt comput¬ 
ers, the argument goes, because they 
are word people. And bon mots and 
bytes don't mix. Many publishers 
have viewed producing software as a 
risky business. According to one pub¬ 
lisher's representative, the chance is 
still too great that a school system 
will buy one disk and make copies for 
all its schools. That's not a problem 


with books because it is more expen¬ 
sive to photocopy 100 books than to 
buy them. 

Another editor, whose company 
has sold a considerable amount of 
math software, believes math teach¬ 
ers are easier markets to sell to than 
English language arts teachers. "Af¬ 
ter all," he says, "there's basically 
only one way to teach math. But 
there are so many philosophies of 
reading. And if you produce software 
with one philosophy, people with an¬ 
other way of seeing things won't buy 
from you." 

"Computer software is a half-life 
product," observes a product design¬ 
er from another major publisher. 
"Books have a life expectancy of five 
years; software, half that." 

That fact plus piracy problems and 
high development costs make it diffi¬ 
cult for computer advocates within 
publishing companies to justify the 
investment of hundreds of thousands 
of dollars on software. With the com¬ 
ing of computers, publishing commit¬ 
tees, vice presidents, senior editors 
and the like—some of whom were 
once salespeople—have to decide be¬ 
tween investing in texts, which they 
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know about, and software, which 
they don't. This has caused several 
large educational publishers to stand 
on the sidelines while watching how 
much money other publishers make. 
But there are indications that this is 
changing. 

Several publishers will soon be de¬ 
veloping reading and language arts 
software, according to sources within 
these companies. New reading pro¬ 
grams will be coming out during the 
1981-82 school year to compete with 
materials that have already been pro¬ 
duced by companies like Scott-Fores- 
man and SR A. 

In addition, the federal govern¬ 
ment will be spending several million 
dollars to develop and test the effec¬ 
tiveness of microcomputer software 
to teach writing and reading skills. 
Thus perhaps by 1985, there will be 
enough computer software to orga¬ 
nize computerized classes. 

Teachers and Jobs 

The second change that must occur 
before schools are ready to try com¬ 
puterized classes has to do with 
teachers and jobs. Teachers will 
never be fired to be replaced by com¬ 


puters. The public school system, 
which is run by people who are prod¬ 
ucts of it, guards the traditional secur¬ 
ity of teachers' jobs. Unless there are 
mandated cuts in school funding, it is 
virtually impossible to fire teachers 
for any reason. For schools to use 
computers to teach large numbers of 
children, school administrators will 
be limited to filling teaching vacan¬ 
cies with computers. Because of that, 
predictions of a teacher shortage by 
the mid-1980s will have to come true. 

In the early 1960s the post-war 
baby boom caused a massive need for 
teachers. But if there is a shortage in 
1985, it will be because teaching is 
one of the least attractive occupations 
for many college students. Already 
there is a nationwide shortage of 
math teachers, even in states like 
Massachusetts, where large numbers 
of teachers have been laid off. At Bos¬ 
ton University's School of Education, 
where future math and science teach¬ 
ers once filled lecture halls, there 
were almost no students taking 
practice teaching in math or science 
education during the last academic 
year. 

In addition, the number of women 


going into teaching has declined 
sharply, according to Robert Wood, 
who is coordinating National Insti¬ 
tute of Education research on the state 
of teaching in America. Women are 
going into other professions because 
of increased opportunities, he says. 
And this is depleting the ranks of the 
most talented group of teachers in 
education. 

What will teaching staffs be like in 
1985? Most teachers will be in their 
40s and 50s, with fewer and fewer 
young teachers joining their ranks 
each year. Why should young people 
go into teaching? Today, teachers in 
their 30s are trading better money, 
less stress and more intellectual chal¬ 
lenge for their long summer vaca¬ 
tions and their two hours of correct¬ 
ing each night. One former teacher, 
for example, who now shows cus¬ 
tomers and salespeople how to use a 
big manufacturer's computers, re¬ 
ports being less tired and more excit¬ 
ed about his job despite working 
from 9 AM to 5 PM each day, 49 weeks 
a year. With faculty salaries losing 
the race with inflation, teaching has 
again become one of the poorest paid 
professions. 
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Efficiency 

The third change involves recog¬ 
nizing that having computers handle 
a significant amount of basic-skills in¬ 
struction will be more efficient than 
having teachers manage that instruc¬ 
tion. Today, many people do not rec¬ 
ognize that computers can teach word 
skills. The thought rekindles the con¬ 
flict between humanism and efficien¬ 
cy, between arts and machines. To 
use the machines to teach arithmetic 
is one thing; but Keats? Isn't teaching 
students to read and write their lan¬ 
guage one of the few jobs in a mecha¬ 
nized world left for humanists? Many 
English and reading teachers see 
themselves as faithfully guarding the 
tradition of Shakespeare and Shelley, 
standing on the bastions of fortress 
English repelling armies of linguistic 
barbarians. How could they betray 
this trust in deference to machine ef¬ 
ficiency? 

The fact is that most language arts 
teachers, whether they teach reading 
or English, spend precious little time 
actually teaching writing and reading 
skills. Instead, they lose countless 
hours organizing and correcting the 


paperwork they must assign to have 
their students practice the very skills 
they are teaching. Twenty or 30 
hours are often required for correct¬ 
ing each week, writes Janet Emig in 
the English Journal: 75 minutes to cor¬ 
rect and record the scores from 125 
spelling tests at 45 seconds per test; 
six or seven hours to read and com¬ 
ment on 125 compositions at three or 
four minutes per composition; and so 
on. 

In a study done for the Center for 
the Study of Reading at the Universi¬ 
ty of Illinois, Dolores Durkin found 
that reading teachers spent almost no 
time actually teaching comprehen¬ 
sion. Rather, they spent 40 percent of 
their time giving out assignments and- 
checking to see if students under¬ 
stood them. Another 22 percent oh 
the class period was devoted to get^ 
ting children the right materials to 
work with, gathering groups together 
or reprimanding children. During the 
rest of the time, children worked 
mostly on other reading skills. What¬ 
ever teaching was done consisted 
mostly of mentioning, where the 
teacher defined something and per¬ 
haps gave an example of it before de¬ 


fining something else. 

Another study done at the Univer¬ 
sity of Florida showed that only 
about 40 percent of the high school 
students in the U.S. write a composi¬ 
tion at least once a week. At the same 
time one-fourth of the students wrote 
only once or twice a semester. If stu¬ 
dents learn to write by writing, what 
is the effect of this lack of composi¬ 
tion work? 

Conclusion 

Good teaching is a paradox. The 
more teachers individualize instruc¬ 
tion, the less timethey can work with 
students because of all the record¬ 
keeping involved. The more 'hours. 
•tfiey^spend on administrative tasks, 
the less time they have to prepare les¬ 
sons. The more papers they assign, the '• 
‘ more papers they have to correct, and 
the longer the period of time between 
■ the students' doing work and finding 
out how many mistakes they made. 

Computers could break this para¬ 
dox during the 1980s. Will they? I re-, 
fer you to a corollary of Murphy's 
Law: when an event is predicted, it 
* changes simply because you've pre¬ 
dicted it .■ 


SURPLUS BUYS of the YEAR!! 

The Most Sought After, Most Desireable 


DIABLO 10 MEG DISK DRIVES 



► 5 Mb Fixed. 5 Mb Removable 

► 115 VAC 60 Hz model 

► Takes 5440 Disk 440 
» Industry Std. Drive 

► Daisy Chain up to 4 . 

► I/O Oata Included sP^b 1 ” 


Built-in Power Supplies 

• 200 Tracks / Inch 

• 256 Bytes 
per Sector 

• 24 Sectors / Track 
• 19,583 Sectors / 

Platter 


Includes 2 FREE 
DISK CARTRIDGES 


MODEL 44A DISK DRIVE 10 Mb. Earlier design, same I/O. Used whole, untested 

Includes schematics and data. *1 200«a. 

MODEL 43 5 MEG DISK DRIVE 100 TP!, good cond.. used whole, untested. 

With data and schematics.. *795.«<t 

MODEL 429 POWER SUPPLY *24VDC @ 6 amps, 5V @ 6 amps. Required for 
both the 44A and 4$ drives (above). *75.00aa. 


MORE BARGAINS- 


* SELECTRIC-II Typewriter/Printer 


RO*SELECTRIC-ll PRINTER 



REDUCED!! 


carrier. Exit¬ 
ing possibili¬ 
ties. Removed 
from sophisti¬ 
cated word 
processors. 

Solenoids (standard " 
selectric corresp. code) 
self contained. Mostly 
whole, "as-is", with schematics 
and data Only •349 00 «a. I 


Computers, 
PERIPHERALS, 
^ 110 Unlimited: 


"Receive-only" (no keyboard). Fea¬ 
tures X&Y steppers plus all sole¬ 
noids & standard IBM Selectric-ll 
printer mechanism. Takes Tech-Ill 
ribbon cartridges. Less case and 
platen, mostly whole, “as-is". 
Schematics included. 

Only *1 29°°aa. 

Disk Drives Add $30 tor Hdlg & Pkg 
Pay Shipping on Delivery 
Selectric Printers Add $20 Hdlg & Pkg 
Pay Shipping on Delivery 

*R«g. Trade-Mark or IBM Corp. 


CFR Associates Inc i 

- NEW NUMBER — 

617/372-8637 

18 GRANITE STREET 
HAVERHILL. MASS. 01830 


Super 

Compuprism 
Color Graphics 



For the $-100 Bus. 32K of on board memory 
allows o 288 H. x 192V. dot matrix, for a total 
of 55,296 pixels. Every pixel is programable in 
any one of 16 colors or 16 grey levels 
completely independent of all other pixels in the 
matrix. 

Compuprism Bare Board with documentation 
$45, kit $240, oss. and tested $280. 

(16K Memory 144H. x 192V.) 

Super Compuprism Bare Board with 
documentation $50, kit $350, ass. and tested 
$395. 

(32K Memory 288H. x 192V.) 

Add $ 15 to A & T price for 16 level grey scale. 
Add $ 15 to A & T price for memory 
management port. 

Compuprism software package, includes alpa- 
numberics, point plot, line draw, and TRS-80* 
graphics simulation $20 or FREE with A & T unit. 


Z-80 Users 
You Can Use 
TRS-80 * 
Software 

We offer an assembled hardware 
interface which we guarantee 
will load data from TRS-80* 
cassettes into any Z-80 based 
system. (Except sealed units.) 
The documentation explains how 
to patch the TRS-80* software 
to your system. In fact you can 
virtually change your Z-80 
machine into a TRS-80* without 
making a single hardware 
change. The documentation also 
includes an example of patching 
SARGON II* * into a Z-80 
system. 

The price is $30 or FREE with the 
purchase of an assembled 
compuprism or super compuprism 
unit. 

A-D, D-A Board 

S-100 board provides 16 chan¬ 
nels of analog to digital input 
and 8 channels of digital to 
analog output. With on board 
kluge area. Total cost of board 
and parts less than $120. Bare 
board with documentation $45. 


ALL COD ORDERS SHIPPED WITHIN 72 HOURS. 4MHz MOD FOR S.D. SYSTEMS. 
EXPANDORAM $10. 


J.E.S. GRAPHICS, P.O. Bex 2732 
Tulsa, OK 74101, (918) 742-7104 

TRS-80* is a trademark of Tandy Corp. ^180 

SARGON II** is a trademark of Hayden Book Co. 
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Orange micro “ THE ISusrs" 1NTER 

UP TO 25% DISCOUNTS! — same day shipment! 


/ HAUIU SHACK \ 

CENTRONICS 739 (lineprinteriv) 

With Graphics and 

Word Processing Print Quality 


18 x 9 dot matrix; suitable for word 
processing • Underlining • proportional 
spacing • right margin justification • serif 
typeface • 80/100 CPS • 9V 2 " Pin 

Feed/Friction feed • Reverse Platen • 
80/132 columns • Top of form 

CENTRONICS 739-1 (Parallel).(List $995) $ Call 

CENTRONICS 739-3 (Serial).(List $1045) $ Call 

GRAPPLER™Apple graphics interface. $165 



ANADEX 





Dot Graphics, Wide Carriage 


• 11 x 9 dot matrix; lower case descen¬ 
ders • Dot resolution graphics • Bi¬ 
directional, logic seeking • Up to 200 
CPS • RS 232 Serial & Parallel • Forms 
control • X-ON/X-OFF • Up to 6 part 
copy. 

ANADEX 9501 .(List $1650) $1350 

GRAPPLER™ Apple graphics Interface.$165 


VISTA - C. ITOH STARWRITER 


Daisy Wheel Letter Quality 

• 25 CPS (Optional 45 CPS) • Typewriter 
quality • Centronics parallel • RS 232 
Serial (Optional) • Proportional spacing • 
Bidirectional • Programmable VFU • Self 
test • Diablo compatible • Friction feed 
(Optional tractors) • 136 printable columns 

• Manufactured by C. ITOH. 

VISTA V300(C. ITOH) STARWRITER .(List $1895) $Call 


IDS PAPER TIGERS 

Dot Resolution Graphics, quality print, speed 

V • 7 wire printhead (445); 9 wire printhead 
b mk (460) with lower case descenders • Over 

150 CPS • bi-directional, logic seeking 
(460) • 8 character sizes; 80-132 columns 
• Adjustable tractors • High-resolution dot 
graphics • Proportional spacing & text 
justification (460). 

IDS 460G 9 wire printhead, graphics.(List $1394) $Call 

IDS 560G 9 wire, wide carriage, graphics.(List $1794) $Call 

aRAPPLER™Apple graphics interface. $Call^ 

CALL FOR INFORMATION & CATALOG 

(800) 854-8275 
CA, AK, HI (714) 630-3322 

RETAIL PRINTER STORE 

Store #1 3150 E. La Palma, #1, Anaheim, CA (714) 630-3622 

Store #2 13604 Ventura Bl., Sherman Oaks, CA (213)501-3486 

Store #3 COMING SOON ?? 

Store Hours: M-F 10-6 Sat. 10-4 


EPSON MX80/MX70 


Low-Priced 
Professional Print Quality 

• 9 x 9 dot matrix • Lower case descenders 
^ *80 CPS • Bidirectional, Logic seeking • 

^ 40,66,80,132 columns per line • 64 special 

graphic characters: TRS-80 Compatible • 
Forms handling • Multi-pass printing • Ad¬ 
justable tractors 

We also carry a full line 
of Epson A ccessories. 

EPSON MX80. (List $645) $Call 

EPSON MX 70 Dot graphics, 5x7 matrix.(List $450) $Ca!l 

EPSON MX100 wide carriage.(List $995) $Ca!l 

GRAPPLER™ Apple Graphics Interface .$165 

MX80/70 FRICTION FEED KIT 

User installable kit for single sheets. 

Easy 30 minute installation .$ 75 

ANACOM 

Low Cost, High Speed, Wide Carriage 
• 9 x 9 dot matrix • Lower case descenders • Wide carriage 1 
Adjustable tractors to 16" • 150 CPS, Bidirectional, Logic Seeking 


ANACOM 150. (List $1350) 


$1075 




NEC SPINWRITER 

High Speed Letter Quality 

• 55 CPS • Typewriter quality • Bidirectional • Plotting • pro- 
portional spacing. 

5510-5 RO, Serial, w/tractors.(List $2995) $2675 

^5530-5 RO, Parallel, w/tractors.(List $29 70) $2650 

my TELEVIDEO CRT’S 

AT DISCOUNT PRICES! 

V TVI910 ni 

TVI912C I Please Call Toll Free 

TVI920C > advertise 6 10 ° l0W, ° 
TVI950 } aavenise 

CRT’S 

ADDS VIEWPOINT . (List $698) $600 

PRINTERS 

MALIBU 165 wide carriage, graphics, letter quality .. (List $2495) $1975 
QUME 5/45 typewriter quality.(List $2905) $ 2559 

INTERFACE EQUIPMENT 

EPSON ACCESSORIES.$ Call 

ORANGE INTERFACE for Apple II 

parallel interface board & cable.$ 110 

MICROTRONICS Atari parallel interface. $ 69 

TRS-80 CABLES to keyboard or Exp. interface $ Call 

NOVATION D-CAT direct connect modem.$ Call 


IKOronge micro -»• “ 

Srf me. ggju 

3150 E. La Palma, Suite G, Anaheim, CA 92806 “*■ 

--rs 

Phone order WELCOME; same day shipment. Free use of VISA & MASTER¬ 
CARD. COD’s accepted. Manufacturer’s warranty included on all equipment. 
Prices subject to revision. 


At Orange Micro, we try to fit the right printer to your application. 
Call our printer specialists for free consultation. 













































Learning with Logo 
At the Lamplighter School 

By six Lamplighter teachers 


All students at the Lamplighter School, even three-year-old preschoolers, enjoy daily use of a TI99/4 com¬ 
puter with TILogo. Computer use is only one among many interesting daily learning activities. Drawing pic¬ 
tures with the computer does not replace working with paper, paint and scissors in art class. Discovering 
geometric concepts with the Logo turtle does not replace multiplication in math class. Still, Logo has had a 
profound effect on both teachers and students. 


Introduction 
By Theresa Overall 

The Lamplighter School in Dallas is 
a private school consisting of a pre¬ 
school and grades one through four. 
Our students come from a variety of 
backgrounds and represent a wide 
range of learning abilities. 

Students daily engage in a variety 
of learning activities, including use of 
a microcomputer. 

But at Lamplighter we don't have 


computer instructors with masters 
degrees in computer science. We 
don't use strange computer jargon. 
We don't teach our students in a com¬ 
puter lab down the hall. All teachers 
teach Logo on TI 99/4 personal com¬ 
puters in their own rooms. 

That is one unique feature of the 
Lamplighter Logo project; teachers 
are teaching with Logo. 

The way we accomplished this was 
that a core group of teachers began 
learning Logo in the fall of 1978. Dur¬ 


ing the spring of 1979 we played with 
Logo, developed some different teach¬ 
ing techniques, got more confidence 
in our Logo skills, and started teach¬ 
ing some third graders. We learned a 
lot, taught ourselves more Logo, and 
revamped some of our techniques. 
We taught a few more teachers, 
forming a larger steering committee 
of at least one teacher from each 
grade level. Then each member 
taught her fellow team members. 
We've had staff meetings during the 
year for the entire faculty to learn 
Logo, write Logo procedures, find out 
what other teams are doing in their 
classrooms, discuss different teach¬ 
ing techniques and grow in personal 
Logo skills. 

None of us were computer special¬ 
ists when we started. In fact, every 
one of our teachers could share a hor¬ 
ror story or two about his own work 
with Logo and about sharing Logo 
with his students. But there would 
also be many tales of triumph. It's 
fun and really easy to use. And all 
Logo users at Lamplighter, both stu¬ 
dents and teachers, are learning. 

The Lamplighter Philosophy 
By Pat Lola 

I would like to introduce you to 
Lamplighter's philosophy of educat¬ 
ing young children. This philosophy 
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At Lamplighter no child is always first, 
and consequently, 
no child is always last. 


Technology and implemented by 
Texas Instruments. We now have 50 
TI 99/4 computers at Lamplighter, 
used in a variety of ways by three- 
year-olds through fourth graders—all 
feeling successful at their own levels. 


is the foundation of our computer 
program. 

The school was founded by Natalie 
Murray and Sandy Swain 28 years 
ago in a red brick farmhouse on five 
acres of land that were, at that time, 
beyond the Dallas city limits. That 
school, as is the case with the present 
school, gave no report cards, rang no 
bells, and allowed children to learn at 
their own rates, competing only with 
themselves. 

I do not mean to imply that all the 
450 children at Lamplighter work 
separately or individually all the 
time. What a lonely road that would 
be. Children work in groups, some 
large, some small, sometimes with a 
teacher or perhaps sharing with an¬ 
other child. But the feeling that per¬ 
vades the entire system is that each 
child is unique and individual. Chil¬ 
dren are not forced through the same 
work book, the same reader or the 
same computer procedures. At Lamp¬ 
lighter no child is always first, and 
consequently, no child is always last. 

The founders, and the present di¬ 
rectors, feel that success breeds suc¬ 
cess. The purpose of the school is to 
ensure that, through high academic 
standards, the children will develop 
skills that will help them cope suc¬ 
cessfully with the world in which 
they will live—a world we cannot 
predict. Therefore, the concern is 
with teaching a way to think and, at 
the same time, teaching the child to 
believe in himself. 

Following this philosophy, we use 
the computers to help the children 
develop logical thinking skills while 
working on projects of their own de¬ 
sign. In many schools computers are 
used only to aid in teaching a given 
curriculum. But Logo is designed to 
allow each child to manipulate the 
system according to his developmen¬ 
tal skills and needs at a given time. 
Because there is no way to exhaust 
Logo's potential, there is no artificial 
limit on what the child can do with 
the system. 

Surely the computer is the ultimate 
individualized learning tool, because 


it can go in any direction, at any pace 
and to whatever depth the child 
wants to take it. 

Eric Jonsson (founder of Texas In¬ 
struments and former Dallas mayor) 
has been a long-time friend of Lamp¬ 
lighter. In 1969 he was the chief fi¬ 
nancial underwriter for the expan¬ 
sion of the school to its present 1.5 
million dollar building. He has con¬ 
tributed not only financially to the 
school, but through his continual 
guidance of the Board of Trustees as 
well. Six years ago he and Texas In¬ 
struments helped to implement one 
of the first calculator programs for 
young children. It is still an integral 
part of our math program. In fact, the 
children have free access to many Lit¬ 
tle Professors, Speak & Spells, Speak 
& Reads and other electronic learning 
aids. The school has a history of suc¬ 
cessfully using this type of electronic 
technology. 

The next step was computers—com¬ 
puters, of course, within the frame¬ 
work of the purposes and philosophy 
of the school. So in 1978 Mr. Jonsson 
funded the development of a comput¬ 
er system that could be controlled 
and manipulated by the young child. 
This features Logo, a graphics-ori¬ 
ented computer language, developed 
at the Massachusetts Institute of 


Growing with Logo 
By Kay Murphy 

Preschoolers at Lamplighter are in¬ 
troduced to Logo via four procedures 
written by Lamplighter teacher Col- 
eta Lewis. Her procedures act like a 
simplified version of Logo itself—a 
feature that seems to be unique to 
Logo. These procedures allow pre¬ 
schoolers to experiment with con¬ 
cepts of shape, position, color, direc¬ 
tion and speed. Children do this by 
controlling the computer with single¬ 
key commands. Every aspect of these 
procedures is in harmony with 
Lamplighter learning goals and phi¬ 
losophy. 

The carefully thought-out concepts 
introduced to students in the pre¬ 
school overflow into the primary 
grades. Logo allows the student to at¬ 
tain a thorough understanding of 
these concepts, not just rote applica¬ 
tion of them. 

In the primary grades we introduce 
primitive Logo graphics commands to 
students. These allow children using 
the computer to gain further control 
of the sprites and the turtle. 

We take into consideration the 
learning styles of the children. In the 
initial introduction to turtle graphics, 
for example, we might instruct chil¬ 
dren by using the whole body and ac¬ 
tually playing turtle. Through careful 
questioning we can solicit insights in- 
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to concepts about direction, change 
of direction, movement forward and 
backward and distance. 

We might also use a triangular 
card with a pencil placed through it. 
Logo commands such as PENUP, 
PENDOWN, FORWARD, BACK, 
RIGHT90, etc., can be executed and 
experimented with on paper. 

Moving from the known to the un¬ 
known, we would then proceed to 
the keyboard. Now the child can ap¬ 
ply the primitive commands he or 
she has learned to "teach" the com¬ 
puter to produce his design, pattern 
or random display. 

While having tremendous fun a 
child might, for example, draw a 
polygon, discovering for perhaps the 
first time that a square has four equal 
sides and that it took four equal turtle 
turns to make the corners. Similarly, 
another child might discover a trian¬ 
gle and a rectangle. Someone else 
might put these together to form a 
house. 

All this time, the child is learning at 
his or her own conceptual level, pro¬ 
gressing at a rate commensurate with 
his or her understanding. When the 
indicators are given (by the child) for 
more advanced turtle geometry, fur¬ 
ther concepts are introduced, such as 
inputs, variables, etc. 

Sharing Ideas 
By Mitzi Mckool Dafoe 

One benefit of having Logo in the 
classroom is that it gives students an 
opportunity to share ideas easily. 
They are excited about the proce¬ 
dures their classmates have written. 
And they eagerly explain their own 
procedures to one another. 



Fig. l. 

It is not a competitive atmosphere 
but rather one in which they actively 
help each other to learn how the com¬ 
puter works. When one child teaches 
another, he also learns. This develops 
their communication skills. In the 
course of explaining a procedure, the 
student has to analyze his own meth¬ 
od of program writing, organize his 
thoughts and put them into words. 

Many times a child will copy down 
someone else's procedure, and type it 
into the computer to see how it 
works. But he doesn't stop there. In¬ 
evitably, the child will edit and 
change the procedure to fit his needs 
and wants. For example, a second 
grader came to school one day with a 
procedure that his fourth grade 
brother had given him. He excitedly 
typed it in to see what it did. The vid¬ 
eo screen showed exploding balls, all 
of the same color. He was able to fig¬ 


ure out how the procedure worked 
and later altered it by changing the 
colors of the balls and their speed. 
Other children joined in and made 
their own changes. 

I've seen students spontaneously 
work together on a joint computer 
project. The end result was achieved 
through discovery—they didn't have 
a set idea in mind when they started. 
One such group was working at plac¬ 
ing different colored balls in black 
squares and then placing these at var¬ 
ious locations on the screen. When 
three boxes with colored balls ap¬ 
peared in a column, someone sug¬ 
gested that if the balls were red, yel¬ 
low and green it would look like a 
stoplight. They did this and added a 
stand to produce their stoplight (see 
Fig. 1). By the end of school that day 
every second grader in the school 
knew how to make a stoplight. It was 
not long before some started adding 
trucks, planes and trees around the 
stoplight to make a complete scene. 

This is an example of how students 
build on one another's ideas. They 
were solving problems together- 
problems that they had discovered 
themselves and wanted to solve them¬ 
selves. These problems involved po¬ 
sitioning shapes, using color and rela¬ 
tive speeds (e.g., a plane moves faster 
than a truck). 

With Logo, students see them¬ 
selves and the worth of their class¬ 
mates in new and different ways 
while learning to develop and manip¬ 
ulate new concepts. 

Children Teach the Computers 

By Jalna Housey 

Logo provides an atmosphere in 
which the child can determine his or 
her own level of development while 
learning about computers and com¬ 
puting. 

The child is told that the computer 
needs him. The student becomes the 
"teacher." The child then comes to 
realize that the computer does not 
know everything. An example of the 
use of this knowledge came to my at¬ 
tention through a creative writing ex¬ 
perience. 

The children had been working on 
computers for quite some time. In 
one of their creative language classes 
they were asked to write a story enti¬ 
tled "The Computer That Could Do 
Anything." The children wrote won¬ 
derful stories about computers that 
would make beds, do homework and 
even prepare peanut butter and jelly 
sandwiches for lunch. But one child's 
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Take Your Cue From Yista • •. 


When it comes to Apples, take your cue 
from Vistas A800 Eight Inch Floppy Disk 
Controller. The A800 offers a cost-efficient 
approach to software compatible disk 
memory expansion for your Apple II computer. 
The ABOO Controller enables Apple II users to 
access up to five megabytes of online storage 
through conventional disk operating (DOS) 
commands 

The Control and DMA l ogic provides high speed 
(l microsecond per byte) transfer of data from 
the disk drive directly to the Apple II memory 
without processor Intervention, Plus, the Phase 
l ocked l oop Data Separator provides the 
ultimate in data reliability 

AND THERE’S MORE. 

the controller is compatible with the most 
popular disk operating 
systems for the _ u , 


It’s a 
Sure 
Shot. 


Apple II computer. It also interfaces to all 
Shugart/ANSI Standard Eight Inch Floppy Disk 
Drives. The A800 provides complete IBM for¬ 
mat compatibility in both single and double¬ 
density modes. 

THE HOT SHOT AT A COOL PRICE. 

The A800 is reasonably priced at $595. A 
price you can't beat when you compare its 
quality and performance. 

CALL YOUR SHOTS. 


Vista offers you a complete line of peripheral 
equipment to maximize the capabilities of 
your Apple system including: High capacity Mini 
floppy Disk Drives, the Vista Music Machine 9 
and the Vista Model 150 Type Ahead Buffer. In 
addition, Vista offers a line of advanced 
components fully compatible with the 
TRS 80" and S lOO based 
\ computers. 

, .. y\ 


Vtcts Computer 
yDUI Company 
1317 E Edinger Avenue 
Santa Ana, CA 92705 
(714) 953 0523 

Call Toll Free 800 854 8017 


Apple ll is a registered trademark of Apple Computers, Inc. 
* TRS 80 is a trademark of Radio Shack, A tandy Co 




story described a computer that she 
would teach to add 2 + 2 and get the 
answer 4, but wouldn't teach it the 
answer to 4 + 4. She realized she had 
the power to withhold that informa¬ 
tion from the computer. 

In describing Logo, we must say 
that it is an understandable language, 


using English words familiar to chil¬ 
dren. It is a language in which con¬ 
cepts can be introduced, understood 
and used from the basis of the child's 
understanding. Using the child's con¬ 
ceptual knowledge, it allows the stu¬ 
dent to create his or her own unique 
procedures rather than having to sim¬ 


ply respond to the demands of the 
computer. The child is actually teach¬ 
ing the computer rather than being 
taught by it. 

Powerful Extras 

By Sheila Leventhal 

One aspect of Logo that we find 
very exciting is how beautifully it 
embodies the Lamplighter philoso¬ 
phy of individualization. Each child 
can create something beautiful on the 
screen and something that is unique¬ 
ly his own. 

We continue to be surprised and 
very enthusiastic as we watch our 
children operate on varying levels of 
expertise, and yet with cooperation, 
communication and appreciation. 
They interact with one another con¬ 
stantly in a spirit of togetherness. 

It seems that regardless of the level 
at which a child is working, from pre¬ 
programming to using superproce¬ 
dures, he can feel success and a very 
real sense of accomplishment. 

The children truly never seem to 
notice or even concern themselves 
with who is working at what level. 
Skill levels seem to lack significance 
with Logo. 



• API01 Apple II with Single Disk Drive.$109 

• API 02 Apple II with Double Disk Drives . 119 

• API03 Apple II, 9 inch Monitor & Double Drives ... 129 

• API04 Apple ///, two additional Drives & Silentype 139 

• API 05 12 inch monitor plus accessories . 99 

• RS201 TRS-80 Model I, Expansion Unit & Drives. 4 .. 109 

• RS202 TRS-80 Monitor or TV set. 84 

• RS204 TRS-80 Model III . 129 

• RS205 Radio Shack Color Computer . 89 

• P401 Paper Tiger 440/445/460 . 99 

• P402 Centronics 730/737 - Line Printer ll/IV . 89 

• P403 Epson MX70 or MX80. 89 

• CC90 Matching Attache Case. 75 

compuTer case companv „»> 

5650 INDIAN MOUND CT COLUMBUS. OHIO 43213 (614) 868-9464 mmm 

- J 


-APPLE PASCAL”_ 

A HANDS-ON APPROACH 



Gives you 

to use the 
most powerful 
language 
your computer 
can have. 

User-tested, 

A-to-Z approach features 
hands-on experiences in 
creating, running, and 
debugging programs. 
Volume is spiral-bound 
to lie flat by the key¬ 
board while it takes you 
from basics to advanced 
programming and gra¬ 
phics applications. No 
math background is re¬ 
quired. Only $14.95. Or¬ 
der today —put the pow¬ 
er of Pascal to work for 
you. 


need 


Also available 
BASIC: A Hands-On Method 

Second Edition 

Herbert D. Peckham, 

Spiral-bound, 306 pp.. $12.95 


Mail the coupon today 


Mail to 
D. LaFrenier 
McGraw-Hill 
Book Company 

1221 Avenue of 
the Americas 
New York. N.Y. 10020 

SAVE MONEY: 

Remit with order 
and we pay all ship¬ 
ping and handling 
costs. Full return 
privileges still apply. 


Please send me the books checked for 15 days' 
free examination. At the end of that time I will 
pay for the books I keep, plus local tax, postage 
and handling, and return any unwanted books 
postpaid. 

□ APPLE PASCAL (49171-2), $14.95 

□ BASIC: A HANDS-ON METHOD (49160-7), 
$12.95 

Name 

Address_ __ 

City/State/Zip 


ivncyco onii oppiy. 


62-U444-5681-3 
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It is not necessarily 
the most academically successful child 
who is most skillful with the computer. 


A child operating at the pre-pro¬ 
gramming level can cause quite a 
flurry of interest among his peers by 
creating a simple line design or form¬ 
ing a new shape. On numerous occa¬ 
sions children in the upper grades 
have observed procedures or shapes 
created by first graders or preschool¬ 
ers and can't wait to try to duplicate 
it, modify it or simply play around 
with a new idea. 

This, of course, provides excellent 
opportunities for success by the child 
who perhaps does not always feel 
successful in other areas—academic, 
social or whatever. 

It has become obvious to us that it 
is not necessarily the most academi¬ 
cally successful child who is most 
skillful with the computer. 

We've seen phenomenal computer 
success in children who are artistical¬ 
ly inclined, with children who partic¬ 
ularly enjoy problem solving, with 
children who are somewhat intimi¬ 
dated with pencil and paper tasks, 
with children who may be having 
some difficulty with reading skills, 
with children whose reading skills 
are quite advanced and even with 
children who are not yet reading. 


Another interesting phenomenon 
we have observed is that the children 
who are the leaders or the "experts" 
are always changing, unlike some 
academic situations where Johnny is 
known to be the math' 'whiz'' and ev¬ 
eryone just accepts it. One week the 
expert will be this child or this group 
of children and the next week it may 
be another, as each child explores the 
area or areas that appeal to him per¬ 
sonally. For example, in my class¬ 
room, one rather quiet little girl, 
shortly after our introduction to tur¬ 
tle graphics, wrote a short procedure 
that produced fantastic results. For 
days her procedure was the rage of 
the fourth grade. Everyone copied, 
modified, manipulated or incorporat¬ 
ed her procedure into his own. 

Another child discovered that he 


could write conversation, post bulle¬ 
tins, etc., and this suggested dozens 
of variations to other members of the 
class. 

One clever little fellow discovered 
how to erase characters from individ¬ 
ual titles so that certain letters 
couldn't be used; and later began to 
change the letters so if you attempted 
to type a q you just might get an s in¬ 
stead. They had a lot of fun with that 
discovery. We could cite numerous 
examples of this occurring in our 
classrooms with many different 
children. 

Individualization, promoting im¬ 
provement in an individual's self- 
concept, in peer relationships, in abil¬ 
ity to communicate. . . these are truly 
powerful, exciting extras of the 
Lamplighter Logo project. ■ 
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The "back to basics" battle cry has been supplanted by the "ahead with Logo" banner hoisted by some 

educators. 


Logo and the Great Debate 

By Richard Carter 


E ducators are involved in a great 
debate about how computers 
should be used in our schools. Rather 
than take a particular side, I would 
like to suggest Logo as a potential 
peacemaker—a way to combine what 
may seem like opposing views. 

The headlines tell us that a veritable 
microcomputer invasion is occurring 
in our schools. A recent study by the 
Minnesota Educational Computing 
Consortium found that there were 
25,000 microcomputers in the na¬ 
tion's schools. 

But before we declare a revolution 
we must note that 25,000 divided by 
the number of schools in the country 
is not all that much computing pow¬ 
er; and although things are changing 
faster than many of us ever imagined, 
it looks as though computers—for the 
immediate future at least—are going 
to be a relatively scarce resource in 
school classrooms. 

Given this reality, how should 
computers be dealt with by the 
schools? Here is where the debate be¬ 
gins. The question has already been 
addressed by many authors. In re¬ 
viewing some of those answers, I find 
that most of them fall into the follow¬ 
ing categories: 

1) Some argue that the computer 
should be used as a machine to teach 
traditional curricula. This use is com¬ 
monly referred to as computer-aided 
instruction (CAI). People taking this 

Richard Carter (33 Sharon St., Medford, MA 
02155) teaches courses in computer literacy and 
Logo at Lesley College in Boston, and is doing 
graduate work at MIT. 


position argue that our children need 
plain old basic skills, and the comput¬ 
er will help children master them; 
computers can and should be used to 
ensure that all children are literate in 
basic skills such as reading, writing 
and arithmetic. 

2) Others argue that computers 
should be seen as a new social and 
technological phenomenon, and chil¬ 
dren should learn about them. These 
authors address such issues as what a 
computer is and the social impact of 
computer technology. They believe 
that children must be prepared to live 
in a computer-based society—they 
must be exposed to the new technolo¬ 
gy and the social and personal issues 
that it raises. One advantage of this 
focus is that computer topics can be 
inserted into standard curricula 
throughout the grades. Social issues 
can be addressed in social studies 
units, what a computer is can be dealt 
with in the early grades in science or 
math and things like programming 
can be taught as a math course. In the 
latter case, actual computer use might 
be postponed until the upper grades. 

3) A third group argues that both 
of the above approaches miss the po¬ 
tential impact of the computer on 
children's learning. They argue that 
the power of the computer can be 
best exploited by teaching all chil¬ 
dren how to program. Members of 
this group suggest that programming 
can provide children with intellectu¬ 
al skills not available by any other 
means. Many people who advocate 
this position believe that the comput¬ 
er has the potential to transform 


learning—to teach these new skills in 
a revolutionary way. Judah Schwartz 
has called a computer used in this 
way an "intellectual amplifier." (See 
Refs. 7 and 8.) 

Learned people make compelling 
arguments for each of these posi¬ 
tions; and in the best of all possible 
worlds, we might try to implement 
them all. But given that the computer 
will, for the present, be a scarce re¬ 
source, what are schools to do? If a 
classroom of children has access to a 
computer, how should it be used? 

Perhaps there is a way to combine 
some of these goals. In fact, this is the 
suggestion made by John Levin in a 
recent study on the impact of com¬ 
puters on schools. Levin and his fel¬ 
low researchers suggest children start 
by running programs that will help 
them master basic skills; at the same 
time, they can be introduced to pro¬ 
gramming by learning how to modify 
these programs. (See Ref. 4.) It is an 
exciting idea, but there is a problem. 
Most programs are written in com¬ 
puter languages that are not very 
easy for children to understand. In 
languages like BASIC it is not easy for 
a novice to get any sense of what is 
going on by looking directly at the 
code of a program. Levin suggests 
modifying programs by doing such 
things as changing the value of vari¬ 
ables, but in my experience it is not 
often easy to see the role of a particu¬ 
lar variable in the larger structure of 
most computer programs. 

BASIC, though designed to be easi¬ 
er to deal with than some other lan¬ 
guages, is still not very transparent to 
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a beginner, and it isn't very easy to 
make it more transparent. Although 
Levin's idea is appealing, I fear cur¬ 
rent educational programs leave a 
large gap between this ideal and the 
current reality. 

Bridging the Gap 

But this is a gap that I believe the 
Logo language is beautifully designed 
to fill. Unlike BASIC, Logo is an ex¬ 
tendable language. In languages like 
BASIC, you're limited to a certain set 
of primitive commands, and pro¬ 
grams must be constructed using on¬ 
ly those commands. In Logo a user 
can construct his own new set of 
primitive commands. Logo is really 
not one language, but a multitude of 
user-invented languages. This quality 
gives Logo several features that are 
difficult to achieve in a language like 
BASIC. 

Before considering how this capaci¬ 
ty can be used to create transparent 
programs that children can modify, 
let me try to clarify how Logo allows 
for user-invented languages. 

One implementation of Logo is a 
geometry/graphics world in which a 
student can create pictures by mov¬ 
ing a line-drawing graphics turtle 
around a video display screen. The 
user begins with a few primitive 
commands for controlling the turtle. 
For example, FORWARD "some num¬ 
ber" will move the turtle forward that 
number of "steps," and RIGHT 
"some number" will rotate the turtle 
that number of degrees to the right. 
The user can use these commands to 
create geometric figures. For example: 
FORWARD 40 
RIGHT 90 
FORWARD 40 
RIGHT 90 
FORWARD 40 
RIGHT 90 

This will cause the turtle to draw a 
square (see Fig. 1). Since Logo is an 
extendable language, a student can 
use these commands to define a new 
primitive command he might call 
"SQUARE": 

TO SQUARE 
FORWARD 40 
RIGHT 90 
FORWARD 40 
RIGHT 90 
FORWARD 40 
RIGHT 90 
FORWARD 40 
RIGHT 90 
RND 

Once he has done this, SQUARE 
becomes part of the computer's lan¬ 



guage; every time the student types 
the command SQUARE, the turtle 
will draw a square—in this case with 
a side of 40. 

One example of Logo's flexibility is 
that you can do things like redefine 
commands to simplify the language. 
If, for instance, you feel that the use 
of numbers may be a complicating or 
overwhelming factor for a group of 
young children, it is easy to create a 
"mini-language" where you define 
the letter F as meaning FORWARD 
10 and the letter R as RIGHT 30. 
Thus, when a child types an F, the 
turtle will go forward 10 steps. With 
these two single-letter commands, 
very young children can draw their 
own turtle graphics and even define 
new commands. After drawing a tri¬ 
angle with F's and R's, a child could 
name it, say, T; when she wants a tri¬ 
angle, all she has to do is type T. The 
child is not only working with geo¬ 
metric shapes, but is being intro¬ 
duced to powerful computing ideas, 
and is gaining background that will 
make the introduction of more com¬ 
plex ideas, such as numbers, easier to 
deal with. 

In this way Logo can be used to cre¬ 
ate languages that are appropriately 
transparent for the needs of particu¬ 
lar users. Of course, this extends be¬ 
yond the needs of very young chil¬ 
dren or beginners. For example, some 
students may be working on a project 
in which they need to find the dis¬ 
tance between two objects on the 
screen, but they may not be ready to 
handle the square roots necessary to 
find distances. In this case one can 
simply make a Distance command 
that will determine the distance be¬ 
tween two points on the screen. 

Of course, it is possible to create 
simplified sets of commands for chil¬ 
dren to manipulate in BASIC or even 
in a language like Pascal, but the pro¬ 


cess of doing this is complex, and that 
process is not available to the chil¬ 
dren who will use that mini-language. 
The power of Logo is that the same 
process used by the designer of a sim¬ 
plified language is immediately avail¬ 
able to the children so they can begin 
to create and extend their own lan¬ 
guage (e.g., T, to make a triangle, can 
be a new command created by a 
child). 

Although there is geometry in the 
above use of Logo, the emphasis 
seems to be on children learning to 
control the computer through pro¬ 
gramming. How can this capacity be 
applied to creating educational soft¬ 
ware that both has transparency and 
will allow meaningful modification? 
Let us take another example. 

Another Example 

Suppose I have some children in 
my classroom who are working on 
the relations between numbers 1 to 
20. One way is to have them estimate 
distances up to 20. Suppose I have a 
computer game in which they have to 
throve something (by typing in a num¬ 
ber on a keyboard) some distance (1 


COMMODORE: 

VIC-20 color computer.. 

4 016 PET, 1 6 K. 

8032 CBM, 3 2 K . 

8 09 6 C BM. 96 K . 

*4031 single drive, WOK 
4040 dual drive, 3 4 3 K 
80 50 dual dr ive, 9 7 4K 
4022 tractor print e r. 


ATARI: 

400 computer, 16K. 

800 computer, 16K . 

810 single drive, 88K 
8 15 dual drive, 320K 
820 40 column printer 
825 80 column printer 

8 3 0 modem .... 

850 interface module 


PRINTERS & ACCESSORIES: 

ANADEX DP9000 / 1 .$ 1, 

DP 9 50 0/ 1.1, : 

BASE2 8 0 0 B . t 

CENTRONICS 73 7-1. i 

C . I TOH S T A R W R I T E R, 25p .1 , < 
STARWRITER, 4 5 p .. 1, f 

NEC SP INWRITER, 5 5 3-Op.2,: 

OK I DATA MICROLINE 82 .i 

MICROLINE 8 3 . I 

MIPLOT, graphics plotter 1, 
AXLON32K, ATARI ramcram 
MICROTEK 1 6 K, for ATARI. 

EXIDY CLOSE-OUT: 

SORCERER, 1 6 K ! 


Warehouse 


3620 La Habra Way 
Sacramento. Ca. 9582S 
(916) 486-3678 


y'See List of Advertisers on page 210 


Microcomputing, September 1981 49 






























□ YES! Sign me up as a charter subscriber for issues 1 10 

Enclosed is my $20 00 for U.S. delivery. (U.S* S24 00 to 
Canada. U.S. S30.00 elsewhere > 

□ Not sure. Enclosed is S2.00 for a sample issue in U.S . S3 00 
for a sample issue elsewhere. 

NAME_ 

ADDR,_ 

CITY__ ST ATE_ZIP_ 

MC/VISA =_RANK_ 

Signature Date 


mTERCom 

tm 

FOR BUSINESS CP/M * USERS - 

$ 75.00 

-versatile communications utility 
—system commands-within program 
-batch mode for unattended 

quantity file transfer 
— four auto “sign-on ' routines 
—three standard communications 
protocols 

—block protocol allows verified data 
transfer of all file types 
&CP/M is a trademark of Digital 

Research 

END OF FILE, INC. 

3140 E. Shadow lawn Ave. 

Atlanta, GA 30305 ^ 339 

404-233-9825 


Flat Rate 


DISK DRIVE OVERHAUL 

One Week Turnaround Typical 


Complete Service on Floppy Disk Drives. 


FLAT RATES 

8" Double Sided Drive 

*170.00* 

8" Single Sided Drive 

$150.00* 

5'/«" M.P.I. Drive 

$100.00" 

* Broken. Beni or Damaged Parts Extra. 


You'll Be Notified of 


1. The date we received your drive. 

2. Any delays and approximate time of completion. 

3. Date Drive was shipped from our plant 

4. Repairs performed on your Drive. 

5. Parts used (* and description). 

6. Any helpful hints for more reliable performance. 


. 90 Day Warranty. 

. Ship Your Drive Today. 


Write or call for further details. 


PHONE (417) 485*2501 


FESSENDEN COMPUTER SERVICE 

116 N. 3RD STREET ^ 131 OZARK, MO 65721 


to 20) to try to hit a randomly posi¬ 
tioned target, and then if they miss, 
modify their guess (throw again) 
based on how close they came to the 
target. 

To program such a game in Logo, I 
might create the following 
commands: 

• PICK.DISTANCE (to choose a ran¬ 
dom distance 1-20) 

• DRAW.TARGET :DISTANCE (to 
draw the target at the chosen distance) 

• GET.GUESS (to get the player's 
guess) 

•THROW :GUESS (to move the tur¬ 
tle toward the target the distance 
guessed by the player) 

• CHECK.IF.HIT :GUESS :DIS- 
TANCE (to see if it's a hit—if the cho¬ 
sen distance and the player's guess 
are the same) 

•TELL.IF.HIT (to tell the player 
what happened) 

It is important to realize that the 
commands are not remarks or com¬ 
ments—each of them becomes a part 
of the language once a user defines it. 
Thus the command DRAW.TARGET 
if typed into the computer would 
cause the turtle to draw a target. One 
might define it as: 

TO DRAW.TARGET 

FORWARD :DISTANCE 

SQUARE 

RIGHT 180 

FORWARD :DISTANCE 
RIGHT 180 
END 

The first FORWARD : DISTANCE 
command moves the turtle forward 
the distance chosen by PICK.DIS- 
TANCE. SQUARE1 causes the turtle 
to draw a square like the earlier 
SQUARE command, except scaled 
down appropriately in size. The last 
three commands move the turtle 
back to where he started (see Fig. 2). 
to create SETUP and PLAY: 

TO SETUP 

PICK.DISTANCE 
DRAW.TARGET :DISTANCE 
END 

TO PLAY 

GET.GUESS 
THROW :GUESS 

CHECK.IF.HIT :GUESS :DISTANCE 
TELL.IF.HIT 
PLAY 
END 

and then combine these to make the 
GAME: 

TO GAME 
SETUP 
PLAY 
END 


To play this game, the child types 
the command GAME, and the turtle 
first draws a square target between 
one and 20 steps away (PICK.DIS¬ 
TANCE and DRAW.TARGET). The 
child then types in a number (GET. 
GUESS), which moves the turtle to¬ 
ward the target (THROW). If he 
misses the target (CHECK.IF.HIT), 
he gets another chance (PLAY), and 
must increase or decrease his guess 
depending on where his turtle 
"throw" landed. When he hits the 
target the game ends (CHECK.IF. 
HIT). 

Children enjoy this game and sharp¬ 
en their sense of the relationships be¬ 
tween the numbers 1 and 20 as they 
use it. But what about modification? 
Suppose two children in my class 
know their numbers well and want to 
expand the 1 to 20 range of the game 
up to 100, and further that they want 
to change the game so that they can 
be rocket ship captains trying to land 
on a space station. 

Let's begin with changing the range. 
First, I can show them the commands 
of the game (Fig. 2), and explain that 
PICK.DISTANCE sets the distance 
that the target is away. I can then let 
them look inside this definition to see 
how the distance is randomly chosen. 

It might have been defined as 
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follows: 

TO PICK.DISTANCE 

MAKE "DISTANCE RANDOM 20 
END 

I would explain that PICK.DIS- 
TANCE chooses some DISTANCE up 
to 20, a different one every time. 
From here it is not hard to change 
RANDOM 20 to RANDOM 100 and 
help them make a new command 
that could be called PICK.DIS¬ 
TANCE. 100 (Defined as: MAKE 
"DISTANCE RANDOM 100). 

Once I f ve helped the children ex¬ 
pand the range of the game, they next 
turn to making the target a space sta¬ 
tion. At this point the children might 
pick out themselves the fact that 
DRAW.TARGET draws the target, 
and if these children have used turtle 
graphics in exploring geometry, per¬ 
haps using the simplified commands 
described above, they would have a 
ready tool for creating their own 
drawing of a space station and could 
use it to replace my target. They 
might create a command called 
DRAW.STATION and simply insert 
it into the program. Their modified 
program might look like this: 

GAME 

SETUP 

PICK.DISTANCE. 100 
DRAW.STATION 
PLAY 

GET.GUESS 
THROW :GUESS 

CHECK.IF.HIT :GUESS :DISTANCE 
PLAY 

END 

Conclusions 

These rather simple examples (ge¬ 
ometry and numeration) are only two 
of the curriculum areas that have 
been explored using Logo. Others 
range from physics (see Ref. 2) to mu¬ 
sic (Ref. 1) to poetry and creative 
writing (Refs. 3 and 9). All of these 
applications can involve the same 
possibility of making transparent and 
modifiable environment/languages 
for children's learning. 

In the past, using computers for 
CAI and teaching children to pro¬ 
gram computers have often been ar¬ 
gued as competing approaches. The 
extendability of a language like Logo 
allows the possibility of combining 
these two approaches so that children 
can use programs for learning basic 
skills, while, through modifying and 
extending these programs, they can 
be introduced to fundamental ideas 
of computer programming. 


One of the special bonuses of this 
approach is that it leads naturally into 
discussions with children about how 
they learn and what helps them learn. 
If several students are making 
changes in a program, it becomes na¬ 
tural to talk about what changes 
make learning harder or easier or 
more interesting. In this way you can 
help children begin to think about 
their own learning and how they 
learn best. 

This use of computers presents the 
possibility of a school in which a crea¬ 
tive computer culture can develop, 
where children are not only learning 
by using educational programs in 
various disciplines, but where these 
same children are learning to under¬ 
stand the structure of those programs 
and are able to modify them in ever 
more complex ways until they can 
create learning environments for 
each other and themselves. ■ 
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A closer look at Papert and his theories. 


Whither Goes the Turtle? 

By Joseph F. Rousseau and 
Stephen M. Smith 


A lthough Seymour Papert has 
many intriguing ideas on revolu¬ 
tionizing education with microcom¬ 
puters, enough questions emerge to 
put his theories on hold until they can 
be mulled over by more people than 
are currently familiar with his work. 

This is not to suggest that years and 
years must pass before conclusive re¬ 
search data is in, but only that his 
ideas should be thoroughly examined 
in light of various learning theories, 
and not just the one that he mentions 
so frequently in Mindstorms. 

It is understandable why Papert 
has based so many of his ideas on the 
thought of the Swiss educator and 
psychologist, Jean Piaget. Papert 
studied with Piaget for a number of 
years, and would be expected to use 
those theories he was most familiar 
with. Unfortunately, Papert seems to 
have forgotten some of the major 
premises of Piaget's theories about 
the development of learning. 

Before looking at the differences 
between Papert and Piaget, perhaps a 
brief description of Piaget's theories 
about learning is in order. 

Piaget in a Nutshell 

The crux of Piagetan thought is that 
a child learns through experience, 
and develops a framework for deal¬ 
ing with his environment in relative¬ 
ly predictable stages. These stages are 
closely linked to chronological age. 

A person matures intellectually as 
he gets older by coping with prob¬ 
lems presented by his environment 
which becomes more sophisticated 
as his relationship to the environ¬ 
ment becomes more complex. 

Up to about the age of two the child 
explores the world through sensori¬ 


motor faculties. By coping with new 
objects and situations, the infant de¬ 
velops internal structures based upon 
his organization of all previous cop¬ 
ing behaviors, thus making it easier 
for the child to handle an even great¬ 
er variety of new situations. 

Between the ages of two and seven, 
children are able to think beyond the 
immediate situation, but thinking 
still usually requires concrete objects 
or events for its initiation and guid¬ 
ance. The child remains oriented to¬ 
ward, and controlled by, whatever 
situation is at hand. Exposure to 
many different experiences during 
this stage increases the child's reper¬ 
toire of possible responses to new 
problems that might arise. 

Shortly after the age of seven the 
child begins to create new intellectu¬ 
al structures from existing internally 
organized knowledge. This lets him 
solve problems internally—through 
thought—rather than through actual 
manipulation of objects. Since new 
structures have emerged that give the 
child a very real power for thought, 
the child feels more and more intel¬ 
lectually competent, and is viewed as 
such by others. This is increasingly 
apparent as the child progresses 
through elementary school. 

Near the end of junior high school, 
children shift to the type of thinking 
characteristically used by adults. 
This adult thought is independent of 
immediate situations. The child is 
now capable of the kinds of formal 
thought necessary for long sequences 
of reasoning. This logical thinking re¬ 
flects the internal framework that has 
developed from the many experi¬ 
ences and problems in the child's en¬ 
vironment. 

Permeating this entire theory of in¬ 


tellectual development are two sub¬ 
processes that Piaget saw as neces¬ 
sary for learning how to think; accom¬ 
modation and assimilation. Accommo¬ 
dation occurs when a child experi¬ 
ences something that doesn't fit exist¬ 
ing intellectual structures, but makes 
it fit by changing his structures to in¬ 
clude the experiences. Assimilation is 
simply incorporating the new experi¬ 
ence into an existing structure. Obvi¬ 
ously, experiences that trigger these 
may occur in a haphazard manner, or 
they may be presented in the school 
as part of an organized curriculum. 

From this overview of Piaget's 
work, a few points should be clear. 
First, Piaget saw children as incapa¬ 
ble of particular types of thought 
prior to particular—though not neces¬ 
sarily precise—chronological ages. 
Second, to avoid faulty internal or¬ 
ganization, children must assimilate 
many experiences before being con¬ 
fronted with experiences needing ac¬ 
commodation. This implies that 
much needs to be organized exten¬ 
sively and accurately enough for new 
structures to be created. 

A corollary to this is that we should 
exercise caution when selecting the 
kinds and sequences of experiences 
children will be presented with in or¬ 
der to help them develop the frame¬ 
work to handle more complex types 
of thinking. 

Some Major Differences 

Although Papert asserts that much 
of his work follows Piaget's precepts, 
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there are some major departures. 

For example, Papert implies that 
children can deal with increasingly 
abstract ideas at ages earlier than 
Piaget said they could. But research 
in Great Britain during the late 60s 
showed that children with some 
mental abilities beyond those typical 
for their chronological ages could 
not handle the underlying mental 
operations necessary to perform ad¬ 
vanced tasks. These children showed 
no evidence of being able to do 
more complex mental operations un¬ 
til they reached the chronological 
age spans specified by Piaget (see 
Reference 3). This seems to be true 
for all children, showing that chrono¬ 
logical age is linked to the ability to 
perform specific mental operations. 

In another departure from Piaget, 
Papert says that computers will re¬ 
structure learning and thinking. But 
Piaget would say that learning and 
thinking progress according to inexo¬ 
rable laws related to the development 
of new cognitive structures, which 
are based on the organization of ac¬ 
tion, reaction and interaction with 
the environment. The environment 
becomes much larger and more com¬ 
plex as a child gets older, and this 
complexity seems to roughly corre¬ 
spond—at least in American society— 
to Piaget's age levels. 

Educators are concerned with how 


to manage the learning environment, 
because structuring the child's expe¬ 
riences in that environment lets them 
control the levels of abstraction the 
child must fast. A child faced with ab¬ 
stractions beyond his level will fail 
repeatedly. Papert claims that chil¬ 
dren would experience the thrill and 
power of their own abilities to control 
what they learn, but this may be 
counterproductive. Children in total 
control of their own learning may 
choose only narrow areas of interest 
on which to focus their energies. 

Granted, we're moving toward 
even more specialization in our soci¬ 
ety, but choosing a specialization usu¬ 
ally occurs after a person has ex¬ 
plored numerous areas. Perhaps 
Papert should give this some thought. 

Liberating Thinking 

One particularly heartening feature 
of the computer as presented in Mind- 
storms is its power to simultaneously 
control and liberate thinking. Experi¬ 
ences can be focused, thus letting 
children create new structures to a 
greater extent than would be possible 
by any cadre of teachers. If Piaget's 
age spans for particular types of 
thinking are as rigid as research sug¬ 
gests, then children could rapidly 
gain all kinds of experiences in school 
curriculum areas and, within their 
conceptual levels, put these experi¬ 


ences together in many different 
ways. This would make for such a 
broad base of internal structures that 
clear and smooth transitions to more 
complex levels would remain inevit¬ 
able. More internal organizations 
could develop than teachers and 
books alone could provide. 

Unfortunately, Papert gives few 
clues as to the role of the teacher in 
Mindstorms, or, for that matter, the 
role of the school. Papert sees them as 
vastly different from what they are 
now—if they continue to exist—but 
fails to indicate how they will be dif¬ 
ferent. It would be nice to hear 
Papert's thoughts about these impor¬ 
tant factors in education. This is one 
major shortcoming in the book. 

It would also be interesting to hear 
Papert's ideas on the societal impact. 
Nearly one-fourth of the American 
population is involved on a full-time 
basis with schools, all the way from 
preschool programs through graduate 
and professional schools. This figure 
includes students, teachers, aides, 
administrators, secretaries, custodi¬ 
ans, textbook salespersons, etc. Obvi¬ 
ously, any major changes in the 
schools will have corresponding im¬ 
pacts on both society and the eco¬ 
nomics of that society. 

Other Voices 

Although Papert's work is related 
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to the ideas posited by Piaget, it is, in 
fact, more closely aligned with the 
work of Hilda Taba. She outlined a 
nine-step process in which one learns 
how to learn and think just as one 
learns anything else. She specified no 
time restrictions during this progres¬ 
sion from the concrete to the abstract, 
and viewed it as continuous rather 
than as having beginning and end 
points for each stage. Overt activities 
performed by the student are seen as 
illustrative of covert mental pro¬ 
cesses. 

Papert's ideas on debugging may 
parallel Taba's thoughts on covert 
mental operations. Producing habitu¬ 
al debuggers may even satisfy 
Papert's claims for making students 
their own sources of motivation. One 
of this main points is that students 
will find Logo so satisfying that they 
will want to continue thinking, learn¬ 
ing and being challenged. This is en¬ 
tirely consistent with Taba's ideas. 

Papert's theories seem to also fol¬ 
low the synectics model of teaching 
and learning. This model was devel¬ 
oped at about the same time that 
Papert was formulating his first ideas 
for Mindstorms 15 years ago, and 
combines intellectual and creative 
development. Synectics is a process- 
oriented, rather than content-ori¬ 
ented, theory beginning to enjoy 
popularity among educators. Con¬ 
cepts and creativity are enhanced 
primarily due to the learner's in¬ 
creasing ability to use various types 
of metaphors. These include personal 
analogies, direct analogies and com¬ 
pressed conflicts, usually generated 


by the student himself in relation to a 
content area specified by the teacher. 
This may be analogous to Papert's ex¬ 
amples of gears and having children 
walk out the outlines of a house to be 
drawn by the turtle. If creativity is 
both a cause and a result of content 
learning, then Papert's notion of 
power and freedom as developed and 
expressed in and by children via the 
computer would also hold true. 

Although Papert was formulating 
his basic ideas for Mindstorms years 
ago, he didn't seem to use very much 
parallel research as support for his 
contentions. Research findings avail¬ 
able at that time offered some inter¬ 
esting notions that perhaps should 
have been incorporated or elaborated 
upon. 

For example, J. I. Goodlad found 
that a substantial shift had occurred 
in the writing of curricula from gen¬ 
eral educators and administrators 
preparing them to content-area spe¬ 
cialists doing this. This finding repre¬ 
sented a shift in philosophy from 
what had been the case for the previ¬ 
ous 40 years, and seemed to have as 
its base three major goals: (1) teach¬ 
ing the basic conceptual structure of 
each content area, (2) having students 
approach the content as a specialist 
would, and (3) introducing main con¬ 
cepts in the curriculum as early as 
possible in ways students could han¬ 
dle. 

This would seem to provide good 
support for Papert's ideas, but he 
never mentioned this work. Even 
though N. H. Mackworth offered 
some good arguments for developing 


problem-finders rather than problem- 
solvers for computerized society of 
the future, Papert made no mention 
of this work either. 

This points out a significant lack of 
research-backed support for the ideas 
presented in the book. Perhaps Mind¬ 
storms is based on educational re¬ 
search findings, but the reader doesn't 
have any way of knowing for sure. 
This is a major weakness of the book, 
despite Papert's descriptions of how 
Logo seems to work with groups who 
have attempted and apparently suc¬ 
ceeded using Logo and the turtle. 
Hopefully, future research based on 
larger numbers of students in more 
diverse settings will support Papert's 
hypotheses. 

What is also bothersome—and also 
not Papert's problem—is the propen¬ 
sity of educators for jumping onto 
bandwagons and falling for fads. A 
question that probably won't be an¬ 
swered for quite a while is whether 
what Papert is suggesting is going to 
be merely a fad, or a legitimate wave 
of the future. ■ 
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This editor, author and educator urges a cautious approach to the use of computers in education. 


David Moursund: 
Educating the Educators 

By Tom Hager 


A ny movement needs brain and 
brawn—both inventive theoreti¬ 
cal thinking and applications-minded 
activism—if it is to succeed. This in¬ 
cludes the long-awaited move to class¬ 
room computers. 

But from the beginning, the field 
has been top-heavy with theorists. 
Suppe's Plato Project, Dwyer's Solo- 
works and Papert's Logo have all 
added immeasurably to a fund of 
ideas about how computers might be 
used in the classroom, but have had 
only a limited impact on a limited 
number of people in the real world. 
For the last 20 years talk of grand 
plans and great expectations has far 
outweighed practical application. 

David Moursund does more than 
talk. 

During the last 15 years Moursund 
has been quietly laying the ground¬ 
work that will help make computer- 
based educational changes a reality. 
His goals are simple: Teach school 
teachers and administrators what com¬ 
puters are, and how best to use them . 
His activities cover the board. He is 
the author of more than a half-dozen 
books and pamphlets aimed at rais¬ 
ing the computer consciousness of 
the people who run our schools, an 
instructor, the organizer of a profes¬ 
sional society for computers in edu¬ 
cation and the editor of The Comput¬ 
ing Teacher. 

"Our educational system is com¬ 
pletely dependent, in essence, on 
how the teachers view the world," he 
says. "If we can't take today's teach¬ 
ers and have them adjust to using 
computers, to this change in the 
world, then it's going to be very, very 
hard to have the kids adjust to it." 

The University of Oregon, where 
Moursund is a professor in the Com¬ 


puter and Information Science De¬ 
partment, has become a national cen¬ 
ter for teacher education, a mecca for 
instructors willing to learn how com¬ 
puters might change their careers. 

Many who come to his sessions 
find that the changes are bigger than 
they expected. Rather than simply go¬ 
ing over the basics—what CAI (com¬ 
puter-assisted instruction) is or what 
microcomputers cost—Moursund tells 
them their entire approach to teach¬ 
ing must change. 

To explain this, Moursund has writ¬ 
ten pamphlets for school instructors 
and administrators in which he illus¬ 
trates the basic impact computers 
will have on curriculum by dividing 
the process of problem-solving into 
four steps: 

1. Understand the problem. 

2. Figure out and represent a plan 
of attack. 

3. Carry out the plan. 

4. Understand the meaning of the 
results and check to make sure they 
make sense. 

Step three is where he believes ma¬ 
chines will have the most impact. 
Schools now spend too much time 
and money teaching ways to solve 
problems that can more easily be 
solved by calculators and computers. 
This means that a basic change in cur¬ 
riculum is necessary to reduce the de¬ 
velopment of by-hand paper and pen¬ 
cil skills. Instead, teachers need to 
stress steps one through four, to in¬ 
crease their emphasis on thinking 
and understanding. 

For math teachers, he uses the anal¬ 
ogy of students learning the art of 
long division. Understanding the con¬ 
cept of dividing numbers and recog¬ 
nizing the situations where division is 
applicable is a relatively simple mat¬ 


ter, says Moursund, but it takes an 
excessive amount of time—up to two 
years in some cases—to teach the stu¬ 
dent how to go through the computa¬ 
tional process, learning and relearn¬ 
ing the paper and pencil algorithm. 

"How long does it take to learn to 
push the button?" Moursund asks. 
"We can now teach people to push 
the button and save months which 
could be used to teach other things— 
like problem-solving and under¬ 
standing." 

It's a matter of choosing the most 
effective tool: your fingers, an aba¬ 
cus, paper and pencil or a calculator. 

And the change is long overdue. 
The high school math classes Mour¬ 
sund sees his teenage daughter taking 
appall him. 

"The totality of mathematical 
knowledge over the last 25 years has 
gone up by at least a factor of five, but 
the average high school student who's 
graduating now is learning the same 
materials exactly, and at the same 
level—maybe even a slightly lower 
level, actually," he says. "We have 
the machines now to be able to change 
that. Let's not waste time because 
there isn't enough time to learn all the 
things that can be learned anyway." 

A Family of Mathematicians 

His concern with math is quite nat¬ 
ural. He was born into a family of 
mathematicians. Both of his parents 
taught college-level math, and his 
father headed the math department 
at the University of Oregon while 
Moursund was growing up. 

"My initial way of looking at the 
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world was purely mathematical," he 
remembers. "I was raised to be a 
mathematician, and clearly I followed 
in the footsteps." 

Those footsteps led him to a BS in 
math from UO, followed by a PhD in 
numerical analysis from the Univer¬ 
sity of Wisconsin. During all his for¬ 
mal academic training he never took 
a course in computers, but began us¬ 
ing them on his own to help with his 
doctoral work. 

After finishing at Wisconsin in 
1963, he took a faculty position at 
Michigan State. He didn't teach dur¬ 
ing his second summer there, so to 
help relieve the tedium he volun¬ 
teered to create a computer-education 
course for math teachers attending 
another professor's summer institute. 

He found he loved it. "The feed¬ 
back and rewards from teaching 
teachers and seeing that they would 
then take this knowledge and use it 
was much more satisfying than prov¬ 
ing some esoteric theorem and get¬ 
ting it published in some journal that 
maybe two dozen people read," he 
says. The next summer Moursund 
started his own summer institute. 

He brought this program with him 
when he returned to Oregon as a fac¬ 
ulty member in 1967. The late 60s 
was a vibrant period on the Eugene 
campus, a time of social unrest and 
calls for relevance in education. Stu¬ 
dent demands that faculty members 
come down from their towers and get 
involved in the moral questions of 
real life struck a responsive chord in 
Moursund. This, coupled with his 
growing belief in the possibilities for 
computers in education, solidified his 
distaste for abstruse mathematical 
games. Theories were no longer 
enough. He wanted to show people 
what computers could really do. As a 
result, his dalliance with summer in¬ 
stitutes was transformed into a major 
focus of his career. 

It wasn't long before he started to 
see concrete results. In 1969 he was 
made head of the UO Department of 
Computer Science, where he institut¬ 
ed a master's program in teaching 
computer science—only the second 
such degree offered in the nation. By 
1971 interest in the field grew to the 
extent that a professional society, the 
Oregon Council for Computers in Ed¬ 
ucation (OCCE), was formed with 
Moursund's help. The next year he 
was named computer component di¬ 
rector for a five year National Science 
Foundation (NSF) mathematics edu¬ 
cation project. 


But he was discovering that math 
wasn't the only way to use computers 
in the classroom. Arthur Luehrmann's 
theories on students designing their 
own software for problem-solving 
impressed him, as did Tom Dwyer's 
Solo project. Computers, it seemed, 
could be used in almost every aca¬ 
demic discipline. The field was open¬ 
ing up, rich with ideas and enthusi¬ 
asm, growing in importance. Mour¬ 
sund grew with it. 

To disseminate the skyrocketing 
amount of information available, he 
added the title of magazine editor to 
his list of credentials. In 1974 he start¬ 
ed The Oregon Computing Teacher as a 
professional journal for the OCCE. 

But by 1979 his workload had 
grown so much that he knew the 
magazine either had to grow or go un¬ 
der. Luckily for Moursund, a small 
computer magazine with national cir¬ 
culation died at about that time, and 
he availed himself of the orphaned 
advertisers and subscribers. Oregon 
was dropped from the title and The 
Computing Teacher was born. Circula¬ 
tion jumped from 500 to 2800. 

The Computing Teacher 

Recent issues of The Computing 
Teacher illustrate the current range of 


Moursund's interests. Articles cover 
everything from computers in art ed¬ 
ucation to surveys of state needs for 
computer-assisted instruction, new 
computer games to ways of introduc¬ 
ing micros to grade schoolers. Regular 
departments in the magazine review 
software packages, computer literacy 
films and books, as well as the use of 
computers in the arts and humanities. 

Yes, the computer is invading such 
formerly sacrosanct academic areas 
as, say, music. Here Moursund be¬ 
lieves the machine can open up po¬ 
tentials that were formerly obtain¬ 
able only after years of discouraging 
study. 

"It might be that all grade school 
kids are able to compose music," he 
says. "We don't know and we don't 
have any way of finding out because 
kids that young can't perform music. 
They don't have the muscle skills yet. 
We may want to teach grade school 
kids to compose music and use a ma¬ 
chine as the feedback and perfor¬ 
mance mechanism, so now the ma¬ 
chine performs the music for them. 
This would change the way people 
view and participate in music. And 
the whole nature of music as part of 
one's world and education might 
well change because of that." 
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Even something as well-known and 
relatively mundane as computer-as¬ 
sisted instruction carries long-range 
implications for the teacher. Certain¬ 
ly having the student perform rote 
drills with a computer takes some of 
the load off the instructor. But there's 
more. 

"CAI provides for a much higher- 
quality individual feedback," says 
Moursund. "It may change the bal¬ 
ance. Instead of the teacher being re¬ 
sponsible for what the kid learns, the 
kid becomes responsible for himself. 
If the center of everything becomes 
the student, then education is mar¬ 
velously changed." 

Computers transfigure the teacher's 
role from a simple drill instructor to 
an overall facilitator and coordinator 
of studies, allowing him or her to 
stress the human part of education— 
to become less of a machine. 


“The human element is 
at the heart of education 
and we can’t mass-produce 
knowledgeable people.” 


But most school administrators 
don't understand where computers 
can take them. Bringing microcom¬ 
puters into the classroom without 
realizing their full potential is "a fair¬ 
ly standard problem," says Mour¬ 
sund. The present interest seems to 
be primarily limited to saving money 
and time—and certainly computers 
do that. 

Seymour Papert estimates that stu¬ 
dents could learn 10 percent faster 
with computers. But, says Moursund, 
"10 percent is just a drop in the buck¬ 
et. We could easily expect some com¬ 
bination of 10 percent faster and 10 
percent of the stuff they don't need to 
learn because they have the machine 
available. Well, what's 10 percent of 
the cost of educating a child right 
now? That cost could provide a child 
with a computer to use all the time." 

While schools may now be under¬ 
using computers, he also sees a dan¬ 
ger from overuse—a potential that 
arises when he talks about the theo¬ 
ries of Papert. While Moursund sup¬ 


ports Papert's Logo system for creat¬ 
ing a problem-rich environment in 
now-sterile elementary schools as "a 
tremendously powerful idea," he 
fears the Logo concept could be taken 
to extremes. 

"Where I have some trouble with 
Papert is that to try and sell his idea 
he loses another part of himself. If 
you've got a particular product or 
project where you've put a large part 
of your life into it, and you're trying 
to convince other people it's a good 
idea, you tend to go overboard in one 
direction. Especially if people only 
see part of what you're trying to do. If 
you interpret Seymour lightly, you 
might think he's advocating the 
removal of people-to-people interac¬ 
tion and the development of human 
values. But it seems quite clear to me 
that he isn't." 

Moursund's work with teachers has 
reinforced his view that humans are 
the key to educating other humans, 
aided—not replaced—by computers. 
"Some people think we can solve the 
problems of education by mass-pro¬ 
ducing machines," he says, "but I 
think we solve hardly any problems 
this way. The human element is at the 
heart of education and we can't mass- 
produce knowledgeable people." 

He sympathizes with teachers who 
are, understandably, a little wary of 
accepting these new competitors into 
their classrooms. There is consider¬ 
able resistance even to something as 
simple as allowing calculators into an 
elementary school math class. "I've 
just told these people that a $ 10 calcu¬ 
lator is going to wipe out half of what 
they do in the math education part of 
their career. Boy, is that a threatening 
thing. That's just attacking their basic 
being," says Moursund. 

That's the attitude he's trying to ed¬ 
ucate out of the educators. But not all 
of them are negative—many are fasci¬ 
nated with the machines themselves. 

"I've seen nothing else in any other 
aspect of education that's turned on 
people nearly as much as computing 
has," he says. "That's a very strong 
force we've got going there." 

After 15 years, the task is just be¬ 
ginning. The whole idea of how com¬ 
puters will change what we want 
people to learn as well as how they 
learn it is still relatively new. 

"Our educational system doesn't 
understand this at all yet," he says. 
"That is probably what I'll spend al¬ 
most all the rest of my professional 
life working on—trying to get this 
idea built into our schools."■ 





































































The guy on the left 
doesn’t stand a chance. 


The guy on the left has two file folders, a news maga¬ 
zine, and a sandwich. 

The guy on the right has the OSBORNE 1®, a fully 
functional computer system in a portable package the size 
of a briefcase. Also in the case are the equivalent of over 
1600 typed pages, stored on floppy diskettes. 

The owner of the OSBORNE 1 is going to get more 
work done—and better work done—in less time, and with 
less effort. 

Unfold it, plug it in, and go to work 
like you’ve never worked before. . . . 

Go to work with WORDSTAR® word processing, so 
your correspondence, reports, and memos take less time 
to produce, and say more of what you wanted to say. And 
with MAILMERGE®—the mailing system that turns out 
personalized mass mailings in the time you’d spend on a 
rough draft. 

Go to work with SUPERCALC®, the electronic 
spreadsheet package that handles complex projections, 
financial planning, statistics, and “what if” questions in¬ 
stantly. For the more technically minded, SUPERCALC will 
process scientific data and calculate results. 

Go to work with powerful BASIC language tools— 
the CBASIC-2® business BASIC, or the Microsoft BASIC® 
interpreter. 

That’s standard equipment. 

Options include about a thousand different software 
packages from a host of vendors designed to run on the 
CP/M® computer system. 

Go to work at the office, at home, or in the field. 

Or anywhere. Optional battery packs and telephone 


transmission couplers mean you need never work without 
the capabilities of the OSBORNE 1. That’s good, because 
you won’t want to work again without it. 

All for $1795. It’s inevitable. 


The OSBORNE 1 is the productivity machine that’s 
changing the way people work. Put simply, the machine 
delivers a significant productivity edge—day in and day 
out—to virtually anyone who deals with words or num¬ 
bers. Or both. 

Since the entire system is only $1795, it won’t be too 
long before the guy on the left has an OSBORNE 1 of his 
own. The same probably goes for the person reading 
this ad. In fact, we think it’s inevitable. 



The OSBORNE 1 includes a Z80A»CPU, 64K 
bytes of RAM memory, two 100 kilobyte 
floppy disk drives, a business keyboard, 
built-in monitor, IEEE 488 and RS232 inter¬ 
faces for printers and other things that 
get connected to computers, plus 
CP/M, CBASIC-2, Microsoft BASIC, 
WORDSTAR, and SUPERCALC. The 
system is available from com¬ 
puter retailers nationally. 

$1795. It’s 
inevitable. 


COMPUTER CORPORATION 

26500 Corporate Avenue Hayward, California 94545 
Phone (415) 887-8080 TWX (910) 383-2021 








APPLICATION NOTES 


ENGINEERING AND PRODUCTION CONTROL SYSTEMS 


V 





One of four workstations where design 
engineering, checking of sales order status, and 
production control monitoring is performed. 


THE COMPANY: 

MYERS SPRING COMPANY , INC. 

LOGANS PORT, INDIANA 

Myers Spring Company, Inc. was founded 35 
years ago by Walter L. Myers for the manufacture 
of small mechanical springs which are used 
widely in mechanical appliances, electrical 
equipment, and by the automotive, construction, 
and many other industries. The Myers Spring 
company has grown to several million dollars in 
annual sales and employs approximately 50 
people in its production facility. 

Production engineer Joe Zellers comments, "we 
began looking at computer systems 
approximately ten years ago in order to keep up 
with the increasing demand of order processing, 
custom mechanical spring design engineering, 
and production control. In 1975, we selected the 
MSI system because they were the first company 
in the microcomputer industry to offer the 
necessary peripherals which would convert a 
microcomputer system into a usable business 


The production facility at Myers Spring Co. is 
equipped with many automated machines for 
mechanical spring production. 

of turns per inch, free length, spring loading, rate, 
solid height, working stress, working 
temperature, number of operating cycles, 
hysteresis, resonant frequency, expansion, and 
whether the spring has to be ground or not. It 
used to take over an hour for an engineer to 
design a spring taking into account all of these 
parameters. However, with the engineering 
software which we have developed for the MSI 
system, spring design can be completed in less 
than one minute by simply keying in the desired 
parameters. The MSI computer system not only 
designs the spring for us but prepares a complete 
quotation for the customer after consideration of 
the material to be used, the amount of waste, 
which equipment the production will use, the 
speed of the machines, the necessary labor rate, 
as well as the desired percentage of profit." 


Company founder and president, Walter L. Myers 
(right), pictured with production engineer Joe 
Zellers who developed the production control 
software for the MSI computer system. 


system. Since 1975, the MSI system has been 
expanded to accommodate four users 
simultaneously, performing a variety of plant 
monitoring functions and management 
programs." 

"The system is equipped with 10 megabytes of 
hard disk storage presently and we plan to add an 
additional 10 megabytes of storage soon. The 
maximum downtime has been only one or two 
days in the 5 years that the system has been in 
operation. MSI has provided excellent technical 
support and willingness to help us with our 
special requirements. We have nothing but 
praise for MSI, they have provided excellent 
system support." 

SPRING ENGINEERING AND DESIGN 

"All of the production at Myers Spring is 
performed to exact customer specifications 
rather than to the manufacture of standard spring 
products. This causes an ever increasing 
demand for quick and efficient design and 
engineering capabilities. Many parameters have 
to be taken into consideration in the design of 
any particular spring, including wire size, wire 
type, material modulus, spring diameter, number 
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SALES QUOTATION SYSTEM 

Following the computer spring design procedure, with automatic quotation feature, the actual 
production begins. Each quotation is reviewed and compared to actual job cost reports on the 
production run in order to make any necessary refinements in the quotation system software. This 
feature of our system has greatly improved our ability to prepare accurate quotations and to insure 
profitability of the company. 

PRODUCTION CONTROL/JOB COST ACCOUNTING 

Each production work order is tracked by the computer system at each stage of the production process. 
First, each order is checked against the customer quotation for accuracy. As each order is processed, 
exact shop labor time is recorded, for each production machine used, and each stage of the production 
process. Summary reports are produced showing the total amount of material used, time used on each 
production machine, amount of material used, and a total cost figure for each work order. 

SALES SUMMARY REPORTS 


The system is designed to produce monthly sales summaries which show the amount of products sold by 
each salesman, complete with dates, order numbers, type of product, quantity, type of material, material 
cost, sales commissions, etc. Totals for each desired category and for each salesman are reproduced. 

ACCOUNTS RECEIVABLE SYSTEM 



Each morning, invoices are generated for orders which will be shipped that day. The accounts 
receivable system maintains accounts for over 500 active customers. The system produces monthly 
statements complete with aging of open invoices. 

MULTI USER CAPABILITY 


The MSI system is equipped with four user 
terminals presently which are available for use 
simultaneously by the following departments: 
Order department, for entering new orders and 
checking order status. Inventory department, 
used for checking to see whether a particular 
product has been produced previously. 
Invoicing/Cost Accounting, used for preparation 
of invoices and for entry of labor and material 
cost accounting information. Design 
Engineering, used by company engineers to 
design new products. 


Order entry, invoicing, monthly statements, and 
other management reports are carried out at this 
workstation at Myers Spring Co. 


The MSI system at Myers Spring 
Company is equipped with 10 
megabytes of hard disk memory, dual 
floppy disk drives, a high speed 
printer, and four user CRT terminal 
workstations. 


GENERAL LEDGER TIE-INS 

The MSI system automatically prepares journals for cost 
accounting information and sales data which can then be 
posted to the general ledger. Complete income statements and 
balance sheets are produced by the general ledger programs on 
the system. 

MULTIPLE MANAGEMENT REPORTS 

The MSI system is used in many different areas of the company 
in order to provide more efficient and effective management of 
our production facilities. Several of the reports which we obtain 
from the system are. production schedules, due list for orders, 
new orders list, production summary by department, 
salesman's reports, individual customer reports and order 
histories, time studies, sales quotations, design engineering, 
sales summaries, customer statements, general ledger balance 
sheet and income statements. 

Consider MSI, evaluate us, talk to our users, and we think you'll 
buy your business system from us! 

If you would like to know how an MSI business system can help 
you make your business more profitable, call or write, 

MIDWEST SCIENTIFIC INSTRUMENTS, INC., 220 W. Cedar, 
Olathe, KS 66061, 800-255-6638, Telex 42525 or 437049 


MSI.Helping to make your business run better. 



r*See List of Advertisers on page 210 
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Is the computer a threatening electronic monster or education's saviour? 


Through a New Looking Glass 

By Henry F. Olds, Jr. 


1 recently visited a fifth grade class¬ 
room in a public elementary school 
near Boston. I saw a microcomputer 
sitting on a desk, and asked the teach¬ 
er how she was using it in her teach¬ 
ing. She said she'd only had it for two 
weeks, and hadn't used it at all yet. 

Reacting to my obvious disbelief, 
she added that she hadn't been told 
what to do with the computer. And 
since she was only in the third week 
of her in-service course on BASIC, 
she was still unable to teach anything 
about the micro to her students. 

She was a bit surprised when I sug¬ 
gested that some of her students 
might already know a fair amount 
about the computer, and, with a little 
help from the manual, could proba¬ 
bly learn how to use it in no time at 
all. Boldly, I asked if she would let 
me check out my hunch. 

She actually seemed pleased to 
have me there for the first tryout. I 
think she expected that there would 
be dire consequences of one kind or 
another if children were to use the 
computer in anything but some nar¬ 
rowly prescribed way. 

Well, it turned out that some kids 
did know a little about how to use the 
computer, and could use the manual 
to answer their questions just like 
any reasonable person. And they 
were good at teaching each other- 
patient, understanding and resource¬ 
ful at explaining difficult ideas. 

In the hour I was in her classroom, 
the teacher began to see her students 
and the computer in a new way. I 
never made another visit, but I sus¬ 


pect that the computer has become 
an integral and significant part of 
learning in that classroom. 

Two Reactions 

If I mention the microcomputer to 
teachers these days, I am likely to re¬ 
ceive two very different reactions. 
For some, the microcomputer is a 
strange electronic monster that threat¬ 
ens whatever humaneness remains 
in education. Because it is efficient, 
relatively inexpensive and easily con¬ 
trolled (computers cannot yet negoti¬ 
ate for wage increases), this group is 
convinced that school systems will 
soon replace human teachers with 
computer teachers. They see the 
computer as the latest (and surely the 
most formidable) attempt to stan¬ 
dardize, homogenize, trivialize and 
control education. 

The teachers in the other group feel 
that the microcomputer in education 
is one of the most exciting develop¬ 
ments in their professional careers. 
They think that this technology can 
help them teach more fully and effec¬ 
tively. They are not blind to dangers 
of misuse of the computer, and are 
willing to work to avert this. They see 
it as a means to liberate curriculum 
from the stultifying routine of text¬ 
books and worksheets. 

Working with computer programs, 
orchestrating the increasingly wide 
range of computer software, design¬ 
ing (and sometimes developing) new 
software, sharing software with other 
teachers—all such activities are giv¬ 
ing these teachers a renewed sense of 


the professional contribution they 
can make through their own creativi¬ 
ty and efforts. At a time in American 
education when there is substantial 
public criticism, declining public 
confidence, reduced funding, sub¬ 
stantial reductions in teaching staffs 
in many communities and widespread 
talk of "teacher burnout," the micro¬ 
computer has been welcomed by 
these teachers as a fresh breath of air. 

What leads to these two vastly dif¬ 
ferent points of view? Mostly it's ex¬ 
perience, and, to some degree, the 
quality of that experience. Micro¬ 
computers have not been around 
long, so only a small group has had 
the chance to have exposure to them. 
Because of the microcomputer's abil¬ 
ities to manipulate numbers and car¬ 
ry out calculations at high speeds, 
math and science teachers have been 
among the first to explore microcom¬ 
puter use. This, combined with the 
enthusiasm of devotees that often ap¬ 
proaches religious fervor, has tended 
to put off many who see themselves 
as humanists. 

Then there is the image of the com¬ 
puter as a vehicle for playing video 
games. Many parents and teachers 
cringe at the thought of another de¬ 
vice that keeps children from doing 
anything "thoughtful, creative or ed¬ 
ucational." The influence television 


Address correspondence to Henry F. Olds, Jr., 
Cognitive Research Group, Education Develop¬ 
ment Center, Newton, MA 02146. 
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has on their children is already a con¬ 
cern. They would like to keep the 
number of cathode-ray tubes to a 
minimum. 

Add to this a phenomenon that ac¬ 
companies new developments in our 
society—the creation of a new vocab¬ 
ulary, or jargon. Experts often seem 
to delight in murky communication 
to keep their newly discovered 
knowledge protected from the com¬ 
mon person. 

A Humanist's Approach 

For most people the world of com¬ 
puters is not yet easy to enter. It 
wasn't for me. I am a humanist. I 
used to teach English and creative 
writing. I did my graduate work in 
psycholinguistics. I once helped to 
develop a language arts curriculum. I 
have designed classroom environ¬ 
ments. For the past ten years, I have 
concentrated my work on the in-ser¬ 
vice training of teachers. Why would 
I be interested in computers in educa¬ 
tion? 

My initial interest was aroused be¬ 
cause I began to realize through talk¬ 
ing with professional associates and 
reading in professional journals that 
computers were quickly becoming a 
part of the educational scene. I 
sensed that their presence would 
have some major implications for 
staff development. The emergence of 
the microcomputer was, it appeared, 


a significant challenge to the status 
quo. It seemed to me that I could help 
teachers meet this challenge only if I 
understood something about the new 
technology. 

Initially I was very skeptical. I see 
teaching as a fundamentally human 
interactive process. Supporting the 
process are books, which do a fine 
job of conveying information. What 
could computers add to justify their 
relatively high cost? 

In sampling computer programs 
designed to instruct, I could often 
easily convince myself that the tech¬ 
nology added nothing worthwhile to 
education. I was at times horrified by 
what seemed to be highly inappropri¬ 
ate applications. 

I might well have given up on the 
computer had it not been for a special 
and haunting quality of the technol¬ 
ogy that kept me fascinated. At first I 
couldn't put my finger on it. But grad¬ 
ually, discussing uses of the comput¬ 
er with colleagues, teachers and 
friends, I began to realize its true edu¬ 
cational significance. Most educators 
naturally assume that the educational 
function of the computer is to instruct 
a person in some content. The person 
learns what the machine teaches. 
What I came to realize is that this 
teaching function of the computer is 
the least interesting. It functions best 
in a totally opposite role—as an edu¬ 
cational tool. The computer does the 


learning and the person tries to teach it 
something! 

This was what I was doing when I 
was struggling to learn BASIC. I was 
learning a language that would allow 
me to teach the computer how to do 
what I wanted it to do. 

It wasn't easy. But what tremen¬ 
dous excitement I felt when my first 
reasonably complex program actual¬ 
ly worked. I was forced to under¬ 
stand thoroughly what I thought I 
knew. Correcting the bugs in my pro¬ 
gram forced me to learn even more 
about my topic and about my way of 
thinking about it. By the time I was 
finished, I knew the topic better than 
I had ever thought I could. I had 
learned by teaching the computer. 

It was very much like what I once 
learned about teaching students: I 
had to relearn what I thought I knew 
to teach it well. Except I found the 
computer a far harder task-master. It 
is truly a dumb machine. It would on¬ 
ly do what I learned to instruct it to 
do, and nothing on its own. It would 
take everything I said literally. It 
would persistently and painfully re¬ 
veal to me every single small lapse in 
my thinking—always a frighteningly 
accurate reflection of the workings of 
my own mind. 

At about this stage in my learning, I 
became curious about teachers' reac¬ 
tions to microcomputers. What had 
those with experience learned, and 
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how did they view the future use of 
this technology? What would the re¬ 
action of the inexperienced be to 
their first encounter with computers, 
with educational software and with 
knowledgeable peers? 

My colleagues and I designed a 
small study to explore these ques¬ 
tions. (See References.) We asked 18 
school teachers from a variety of 
backgrounds and with a wide range 
of computer experience to give us 
their reactions to and reflections on 
half a dozen different instructional 
applications. 

We chose our programs carefully; 
we wanted them to represent the 
broadest possible continuum of types 
that could be considered, and we 
wanted to represent clearly six types 
along that continuum. We were inter¬ 
ested to see if teachers would per¬ 
ceive the same continuum that guid¬ 
ed our program selection. 

The continuum we had in our 
minds grew out of a theoretical frame¬ 
work we were building to structure 
our own thinking about instructional 
uses of the computer. 

This framework also provided us 
with a convenient language to talk 
about computer programs. One of the 
things we found in our discussions 
with the teachers was that the frame¬ 
work did fit and helped to clarify 
their experiences as well as ours. 
Since that first study, we have used 
this framework many times to help 
people understand the richness and 
diversity of instructional uses of 
computers. 

This framework starts with known 
and relatively familiar uses and then 
moves to unfamiliar and largely un¬ 
explored uses. It is based on a range 
of experiences with computer pro¬ 
grams that will not yet be widely 
shared. I could discuss more easily 
the varieties of educational television 
because I could count on a wealth of 
shared experiences. In this case, I 
will have to ask the reader to trust a 
bit in my experience and in the expe¬ 
riences of those teachers with whom 
I worked. Hopefully, the reader will 
soon have a chance to check out our 
perceptions against his or her own ex¬ 
periences with computers. 

Theoretical Framework: The 
Educational Uses of Computers 

Many, if not all, present education¬ 
al uses of computers fall into one or 
the other of two categories: the com¬ 
puter as a medium or the computer as 
a tool. The former means using the 


computer to convey to the user, or to 
instruct the user in, some body of 
knowledge. The latter involves using 
the computer to accomplish some 
task for the user, including the most 
significant task of creating new tools. 

There are three broad categories of 
the use of computers as an instruc¬ 
tional medium: tutorials, games and 
simulations. 

Tutorials —There is a rather long 
history of attempts to use the com¬ 
puter to instruct students in a direct 
and explicit way (e.g., computer as¬ 
sisted instruction). Implicit in CAI is 
the assumption that the program can 
be a good teacher. Tutorials using 
multiple-choice answer formats gen¬ 
erally assume that there is one cor¬ 
rect answer to every question, and 
pay little attention to what may have 
led a student to a wrong response. 

On the other hand, tutorials which 
attempt to analyze and evaluate a stu¬ 
dent's constructed answer must do so 
with a theory of the nature of knowl¬ 
edge in the domain being taught and 
a cognitive-developmental theory of 
the learner. Rarely are these theories 
well-developed or explicit. 

Furthermore, it is obvious to any 
teacher that even good tutorials are 
merely effective at mimicking a small 
number of attributes found in good 
teaching. 

Those who seek to design tutorial 
programs assume a heavy burden. 
However intelligent they may try to 
make the programs, it is unlikely that 
they will be able to cope with the 
nuance and unpredictability of hu¬ 
man thought, let alone its convoluted 
nature. Furthermore, the cost of a 
computer's misunderstanding of a 
user is too great to be tolerated in ed¬ 
ucational settings. A teacher who mis¬ 
understands a student's behavior can 
always make amends in light of addi¬ 
tional information. I have not yet seen 
a self-correcting computer program. 

The immediate dilemma, however, 
for teachers who are searching for 
good instructional programs is that 
most available tutorials are merely 
textbooks transferred to computer 
disks; the computer is asked to func¬ 
tion as a high-priced page turner. And 
the content presented doesn't even 
get a chance to pass through the of- 
ten-beneficial filtering process of a 
real teacher's intelligence. ("Stu¬ 
dents, just do the odd-numbered ex¬ 
amples on page 34, and then skip to 
page 38.") 

Teachers question why there should 
be program after program of drill and 


practice, or question and answer. 
They question why a computer is 
needed to carry out mundane tasks, 
many of which ought to be reconsid¬ 
ered in the first place, and not un¬ 
thinkingly proliferated through a 
new medium. They sense that there 
is great irony in the use of this power¬ 
ful tool for drilling students in per¬ 
forming an algorithm for long divi¬ 
sion when the technology itself has 
made the use of the algorithm all but 
obsolete. 

Nevertheless, computer programs 
can be effective tutors. As a musi¬ 
cian, I think the Music Theory tutori¬ 
al programs by Linda Borry, avail¬ 
able through the Minnesota Educa¬ 
tional Computer Consortium (MECC), 
are excellent. My colleagues and I 
discovered that a simple tutorial on 
fractions could provide the user with 
some real insights into the nature of 
fractions. Fig. 1 shows a partial "run" 
of this program. 

At Trial 6 most users (adult and 
child) stop and scratch their heads. 
"How can there be a fraction be¬ 
tween 6/16 and 7/16 that has a de¬ 
nominator of 16 or less?" What seems 
to happen in many cases is that the 
person's search strategy, which sug¬ 
gests that the next approximation 
would be 13/32, gets in the way of 
finding a solution. Many people can't 
pass this point without inventing the 
decimal system and discovering that 
4/10 (or 2/5) is possible—but, in this 
case, wrong. It takes a little more per¬ 
severance to find that an answer in 
this case is actually 6/15. Almost all 
persons are astounded to discover (or 
rediscover) that all of the following 
fractions lie between 6/16 and 7/16: 

4/10 (2/5) 

5/12 

5/13 

6/14 (3/7) 

6/15 

The point is that it is possible to cre¬ 
ate reasonable and effective tutorial 
programs for computers. But so far, 
the focus has been almost exclusively 
on tutorial use, which may be at best 
limited and at worst, if done unintel- 
ligently and insensitively, downright 
dangerous. 

Games —It is worth distinguishing 
between two categories of games: 
those which attempt to convey some 
portion of the content of some disci¬ 
pline (content games) and those which 
attempt to sharpen the use of a cogni¬ 
tive strategy that may be applicable 
to a variety of disciplines (process 
games). 
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HISTORY 

REPEATS 

ITSELF 


Just 55 hours ago, 5.3 million pounds of thrust from two solid fuel boosters sent the 
Space Shuttle Columbia into orbit. Now, on-board computers performing 325,000 
separate operations every second will help guide the Columbia safely and gracefully 
home to Earth. 

Instant Software’s SPACE SHUTTLE puts you in the command pilot’s chair of America’s 
first reusable space vehicle. And, until commercial space flight becomes a reality, this is 
the closest you’ll get to the Ultimate Flight. 


0332R-A10 Model I & III Level II16K $14.95* 


^406 


Instant Software 


VISA 


PETERBOROUGH, N.H. 03458 


TO ORDER: 

See your local 
Instant Software dealer 
or Call Toll-Free 
1-800-258-5473 

orders only 

In New Hampshire 
1-603-924-7296 

Mon.-Fri. 8:00 am—4:30 pm E.S.T. 


*Plus shipping 


Dealer inquiries invited. 


















Ever tried to read computer sales literature? 

Ever tried to talk to a computer salesman? 

Ever tried to make a decision about 
which computer to buy? 


Yes. . .then you know what frustration is. 
Help is on its way. Desktop Computing pre¬ 
miers this fall. The first and only computer 
magazine written in plain En g lish. Preposter¬ 
ous? Not at all. It is possible to explain com¬ 
puters without all the “computerese.’* That is 
what Desktop Computing will do each month. 
Send the card today for a no-risk subscription 
that will give you the kind of understandable, 
useful information on computers you’ve been 
waiting for. 

Why do you need a plain-En g lish ex p lanation 
of desktop computers? Because they have just 
come of age and are saving thousands of busi¬ 
nessmen like you an amazing amount of 
money. They not only save money, do things 
faster, provide access to more information, 
allow a smaller staff to do more work, they also 
allow you to get into services for your custom¬ 
ers which were not practical before. You can 
provide more services at lower cost. To get in on 
the savings and expanded customer services, 
you need information. Desktop Computing will 
bring you that information. Desktop Com¬ 
puting will cut through all the technical 
hocus-pocus. 

In this time of high interest rates, a truly low 
cost desktop computer system (usually a micro¬ 
computer system) is a welcome event. Let Desk¬ 
top Computing explain what these systems can 
do for you. The subscription price is $25 a year 

but as a charter 
subscriber you can 
get the first year 
for only $17.97, 
totally tax 
deductible. 

Call toll-free: 
(800) 258-5473 
or mail the 
coupon below. 



Here’s a look at some of the articles $17.97 will 
bring you: 

•When a small Business Computer 
Arrives, What Happens to the 
Small Business? 

•Letter to Hemingway RE: Word 
Processing 

•Professional & Small Business 
Microcomputers: Buying, Using 
and Fixing a System. 

•Adequate Backup: Protecting the 
Data in Your Computer. 

Wayne Green, the publisher of Desktop Com¬ 
puting (and also of Kilobaud Microcomputing 
and 80 Microcomputing—both successful 
computing publications) has gone through both 
the agony and joys of working with computers. 
He has lost a quarter of a million on a mainframe 
big boy computer only to come out on the other 
side with all the frustration necessary to run a 
200 employee publishing firm on several 
TRS-80’s. 

Wayne has a reputation for being honest and 
unafraid. He’ll make sure you get the truth. In 
the meeting introducing the idea of Desktop 
Computing to his staff Wayne said, 

“Our objective is to be the only com¬ 
puting magazine written in plain 
English.” 

So that is what you’ll be getting—honesty and 
directness. Desktop Computing will give you all 
the information you need on computers in plain 
English. 

This charter subscription is available for a 
short time only. Send the card today for the 
premier issue—October 1981—and get the infor¬ 
mation you’ve been needing for only $17.97. 

Desktop (kmmuting 


Relief is here for only $17.97 

I—I y^Th 1 Q Si 6 n me U P 35 a Charter Subscriber to Desktop 
— 1.00 computing. I will get one year of the only comput¬ 

ing magazine written in plain English for $17.97 (a savings of 50* 
off the newsstand). My subscription will begin with the premier 
issue—October 1981. 

Your first issue will be arriving by mid-October 1981. 

Canadian 1 yr. only /US funds $19.97 Foreign 1 yr. only/US funds $29.97 


NAME 


ADDRESS _ 

CITY_ ; _STATE_ZIP. 


SIGNATURE_ 

CARD# _INTERBANK # 


EXPIRE DATE_ 

Desktop Computing 

80 Pine Street Peterborough, NH 03458 
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Content games generally appear to 
be more instructive because it is fre¬ 
quently easier to grasp what is being 
taught, but they often lack the playful 
appeal of process games. In fact, con¬ 
tent games often turn out to be tutori¬ 
als in "game" clothing. Well-de¬ 
signed content games can be very val¬ 
uable, but usually, once the content is 
learned, there is little reason to con¬ 
tinue to play. 

Process games tend to be more suc¬ 
cessful and long-lived. But it is not 
easy in some cases to describe the 
process being learned. Furthermore, 
it has often been noted how people 
can play process games without 
learning seeming to occur at all. Mere 
repetition of a process does not of it¬ 
self guarantee improvement in that 
process. 

The skeptical teacher wonders why 
the computer is needed for playing 
educational games. Haven't teachers 
been using effective educational 
games for years without the comput¬ 
er's help? What special value does 
the computer now make available? 

There are not now a large number 
of successful educational games of ei¬ 
ther content or process types that use 
well the computer's special abilities. 
They are not easily sold to an educa¬ 
tional system that discourages the use 
of any games because it does not con¬ 
sider play to be significant learning. 
Perhaps the increasing availability of 
computers will stimulate the inven¬ 
tion of a new generation of worth¬ 
while educational games, and per¬ 
haps playful learning will be more ac¬ 
ceptable when masquerading as com¬ 
puterized instruction. 

Simulations— Many of the physical 
or social phenomena we want to 
learn about have spatial or temporal 
scales that make it impossible, or 
highly inconvenient, to study the real 
phenomena directly. As a way of be¬ 
ginning to understand such matters 
as planetary motion, Aztec culture or 
voting behavior in a coming election, 
we build simplified models to simu¬ 
late the real systems. These simula¬ 
tions can then be studied to gain in¬ 
sight into the realities they reflect. 

A well-constructed simulation can 
be highly instructive, and microcom¬ 
puters lend themselves to the presen¬ 
tation of simulations. But because 
simulations simplify reality, they 
need to be considered critically and 
used with caution. Uncritical accep¬ 
tance of any simulation (and its sim¬ 
plified underlying model) can create 
misunderstanding rather than in¬ 


sight. As any scientist will point out, 
the ultimate resolution of a discrep¬ 
ancy between a model of nature and 
nature itself must always be made in 
favor of nature. 

Skeptical teachers worry that stu¬ 
dents who become too immersed in a 
world of computer simulations may 
get dangerously out of contact with 
reality. In agreement, I respond that 
even if we had an abundance of su¬ 
perbly designed educational simula¬ 
tions (which is far from the case), we 
would be well advised to help our 
students develop a finely tuned criti¬ 
cal capacity well-grounded in experi¬ 
ences with reality. 

For example, I do not know how to 
fly a plane, but I have recently been 
learning something about flying us¬ 
ing a flight simulation program 
which models in very simplified 
form the experience of flying. I think 
I have learned a lot, but it would be 
both foolish, and possibly dangerous 
for me, to confuse what I know with 
actually knowing how to fly. 

One final caution about simula¬ 
tions. I have frequently found that 
what students learn from simulations 
is not at all what the simulation was 
designed to teach. A student's fasci¬ 
nation with a simulation, as with a 
process game, often results from 
pleasurable repetition of habitual re¬ 
sponses (e.g., note children's fascina¬ 
tion with arcade game simulations). 
There is one educational-simulation 
program I have worked with many 
times, and I still have not learned 
what it was designed to teach. I enjoy 
using it because the graphics are clev¬ 


er and funny. Could it be that the 
clever graphics are interfering with 
my learning? 

The Computer as Tool 

Special-purpose tool —There are 
many computer programs designed 
to carry out a specific task and re¬ 
quire from the user only responses to 
predetermined questions. Such spe¬ 
cial-purpose programs are common 
in the business world. They handle 
such regular tasks as inventory con¬ 
trol, accounts receivable, mailing 
lists and telephone directories. 

Such programs, designed to help 
the user solve a particular type of 
problem, can be useful, particularly 
if the problem is both significant and 
recurrent for the user, such as keep¬ 
ing grade records on students. A pro¬ 
gram called Apple Gradebook is a 
special-purpose tool that many teach¬ 
ers have found useful. Another exam¬ 
ple is a program designed to provide a 
continuous graphic representation of 
temperatures over time, which is val¬ 
uable for science education. 

As time goes on, and as teachers 
and administrators can describe spe¬ 
cial-purpose tools that would be use¬ 
ful for various aspects of education, 
many more programs of this kind 
will be available. 

General-purpose tool —There are 
two general-purpose, symbol-manip¬ 
ulating tools that the micro-miniatur¬ 
ization of digital electronics has made 
widespread. The hand calculator is 
everywhere, and its utility is well ac¬ 
cepted. Even public educational insti¬ 
tutions have grudgingly admitted its 


FRACTION SEARCH 

Your mission is to find a fraction between 0 and 1. 

The denominator of your fraction should not be greater than 16. 

0-1 

Trial # 1 ? 1/2 

\I2 is too big 

0-1/2 

Trial # 2 ? 1/4 

1/4 is too small 

1/4-1/2 

Trial # 3 ? 3/8 

3/8 is too small 

3/8-1/2 

Trial # 4 ? 7/16 

7/16 is too big 

3/8-7/I6 

Trial # 5 ? 6/16 

6/16 is too small 

6/16-7/16 

Trial # 6 ? 

Fig. 1. Sample run of a fractions program. 
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value. Not common in education as 
yet, but quickly displacing the type¬ 
writer in many business offices, is the 
word processor, a general-purpose 
tool with equal or greater potential 
for influencing our lives than the 
hand calculator. 

The microcomputer makes these 
general-purpose tools and a good 
many others (e.g., data-management 
programs, financial-management 
programs, graphics systems, author¬ 
ing languages) available to the user 
through a single form of technology 
with appropriate peripheral equip¬ 
ment. For example, to function as a 
word processor, the computer must 
have an appropriate word-processor 
program, a mass storage medium and 
a printer. 

General-purpose tools frequently 
amplify human capacities well be¬ 
yond their obvious pragmatic advan¬ 
tages. The word processor provides 
the user with the ability to modify 
and rearrange text with ease. Inser¬ 
tions and deletions no longer require 
the writer to "cut and paste" scraps 
of paper. Beyond these advantages, 
every regular user of a word proces¬ 
sor that I know has found a new 


measure of freedom with words. Ex¬ 
periments using a word processor 
with young children indicate that the 
potential impact of word processors 
on the education of the young is like¬ 
ly to be profound. A recent report 
from the National Institute of Educa¬ 
tion Study Committee on the project¬ 
ed impact of word processors and 
automated dictionaries shares my op¬ 
timistic view of the important future 
roles this tool will play. 

Because educators have so far been 
preoccupied with using the computer 
as a tutorial medium, few are aware 
of the wide range of general-purpose 
tools that are available and have not 
considered their educational poten¬ 
tial. Nor have they considered how 
the general availability of such pow¬ 
erful tools in the near future will alter 
the world of the students they are ed¬ 
ucating. It is entirely possible that use 
of such tools will soon become a new 
basic skill. Therefore, when I am 
asked by schools what educational 
software they should purchase, I 
strongly advise them to purchase at 
least one well-regarded program from 
each of the major categories of gener¬ 
al-purpose tools: 


•Word processor 

• Database manager 

• General financial manager 

• Graphic interpreter (for data plot- 
ting) 

• Graphics creator 

• Music creator 

• Authoring system 

I recently observed junior high 
school students working with a gen¬ 
eral-purpose tool that is still under 
development by a research project 
with which I am associated (the Di¬ 
mensional Analysis Project, Cogni¬ 
tive Research Group, Education De¬ 
velopment Center, 55 Chapel St., 
Newton, MA 02160). 

It is called SemCalc, which stands 
for semantic calculator. It allows a 
student to use the computer to carry 
out calculations involving both num¬ 
bers and the units to which the num¬ 
bers refer. For example, consider the 
following typical word problem from 
a mathematics textbook: 

Sally bought 5 boxes of crayons. Each box con¬ 
tained 23 crayons. How many crayons did Sally 
buy? 

Using SemCalc, the student enters 
the relevant information on a com- 


IAS and CP/M™ 

Our Integrated Accounting System (IAS) has always been a good value, but 
wait until you see the latest version. And, it's now available for the CP/M™ 
operating system, too. Some of the features include: 

Custom Chart of Accounts with a more flexible numbering system and 25 
character account names. Improved financial reports, including an Income 
Statement with percent-of-sales figures. An expanded and more flexible check 
register. Expanded account names in AR and AP. AR incorporates a modified 
open-item, balance-forward account system with invoicing and statements. 
AP has a more flexible check writing program as does the PR subsystem. The 
GL, AP and PR check writing programs all are formatted for the same NEBS 
checks so you don't need three different types of checks. The AR invoicing and 
statement programs are also formatted for NEBS forms. All programs use our 
exclusive Skip-Sequential file structure for improved speed and disk effi¬ 
ciency. The user's manual has been expanded and includes sample printouts 
from most programs, and is written for the non-programmer. 

The General Ledger is $150.00 and may be used as a stand-alone system. The 
AR. AP and PR subsystems require the GL subsystem for proper operation. GL 
plus one subsystem is $250.00; GL plus two subsystems is $325.00 and the 
complete package is $395.00. NOTE; the new IAS requires a 24 * 80 
cursor-addressable terminal, 48K of memory and one 8" or two 5 1 /*" disk 
drives. CP/M™ users must have the SoHo Group's Matchmaker, which we 
will provide free to the first 100 buyers of the complete IAS package ($110.00 
value). Matchmaker may otherwise be ordered with any IAS subsystem for 
$75.00. 

The IAS operator's manual may be purchased for $25.00 (credited towards 
purchase). Please specify 8" SD (soft sectored) or 5’A" North Star disk and 
CRT type when ordering. 

CP/M is a registered trademark of Digital Research. 

ECOSOFT „82 

P.O. Box 68602 
Indianapolis, IN 46268 
(317) 283-8883 




APPLE II* ATARI 400 

48K RAM 16 K RAM 

$ 1199.00 $ 339.00 


OUR 

APPLE PRODUCTS LIST PRICE 

Apple II+ 48K.$1530 $1199. 

Apple Disk w/cont.$645 $549. 

Apple Disk w/o cont.$525 $469. 

Apple Pascal System ... $495 $399. 

Apple Integer Card.$200 $159. 

Apple Centronics Card .. . $225 $189. 

Apple H.S. Serial Card... $195 $159. 

Apple Silentype Printer... $395 $349. 

Apple Fortran.$200 $169. 

Apple Pilot. $150 $125. 

Apple Writer.$75 $60. 

DOS Tool Kit.$75 $60. 

Apple Plot.$70 $58. 

Microsoft 280 Softcard $395 $299. 

Microsoft 16K Ram Board $195 $179. 

Microsoft Fortran $195 $179. 

Wordstar $350 $259. 


CALL TOLL FREE 

800 - 633-1680 


ATARI PRODUCTS 

Atari Basic 
Atari 400 16K 

Atari 800 16K. 

Atari 410 Recorder 
Atari 810 Disk Drive . 
Atari 850 Interface .. 
Ram Cram 32K Board 
Printer Interface 



MEMORIX DISKETTES 


Box of 10 with hub ring 

$29. Box 

1 U-SCI DISK DRIVES FOR APPLE II 

DOS 3.2 & 3.3 Controller Card 

$99. 1 

1 A40 40-Track Drive 163K 

$429 1 

I A70 70-Track Drive 286K 

$549. 1 


SOFTWARE FOR APPLE 

PFS Filing System $79. 

PFS Report $79. 

DB Master 


1 C. ITOH FP1500-25 Letter Quality Printer. $1595.00 

I EPSON MX-100 Printer $829.00 

1 EPSON MX-70 Printer $369.00 

I VISICALC 3.3 $179 

1 BRODERBUND Payroll System $349 

1 CALL FOR PRICING ON SOFTWARE 
NOT LISTED 

■ EPSON MX-80 Printer . $489.00 

■ HI-RES Software for EPSON MX-80.$ 39.95 

| TYMAC PPC-100 Parallel Printer Card w/Cable $ 99.00 

*We stock Hewlett Packard HP-83. 
HP-85. HP-41 C and Accessories — 
CALL FOR PRICES. 


Sanyo 9 in B & W Monitor. 

. $179.00 

Hayes Micromoden II. 

$319.00 

Sanyo 12” B & W Monitor. 

$249.00 

MNT Comp AID & DIA Board 

$299.00 

NEC 12* Green Phosphor Monitor 

$259.00 

MNT Comp Romplus Board . 

$179.00 

TECO 12" Green Phosphor Monitor 

$159.00 

CPS Multi-Function 

$279.00 



OLENSKY BROS., INC. 

COMPUTER SALES DIVISION 
3763 AIRPORT BLVD. • MOBILE, ALA. 36608 
ree 800-633-1680 ■ a 'l A (205) 344-7448 
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puter scratchpad. The scratchpad asks 
the student to enter information to 
answer both the questions "How 
Many?" and "What?" So, in this case, 
the student would enter, "5 boxes" 
and "23 crayons/box." When satis¬ 
fied that there is enough information 
on the scratchpad to solve the prob¬ 
lem, the student chooses the opera¬ 
tion mode. Here he or she chooses 
which quantities from the scratchpad 
are to be operated on and what opera¬ 
tion is to be performed. Assuming the 
student chooses the correct quanti¬ 
ties and operation, the following in¬ 
formation would be shown: 

The units of your answer are: 
crayons 

If these units were not the ones the 
student needed to answer the prob¬ 
lem, then it would be possible to do 
the operation again. In this case, the 
units are correct, and when the stu¬ 
dent confirms this, the numerical 
portion of the answer is added—115 
crayons—and the answer is added to 
the scratchpad in case further calcu¬ 
lation with the new quantity is 
required. 

Our research project is exploring 
whether the availability of such a tool 


will help students solve (and, more 
important in the long run, think cor¬ 
rectly about) all varieties of real prob¬ 
lems that lend themselves to mathe¬ 
matical solution. Though our research 
is not complete, it is obvious that 
once students realize how this tool 
makes it possible to explore the rela¬ 
tionships among the quantities in¬ 
volved in a problem, their approach 
to problem-solving becomes an en¬ 
gaging act of discovery rather than an 
unpleasant effort to remember and 
apply correctly the "right" formula. 

I have been astonished and im¬ 
pressed by the delight students expe¬ 
rience when the use of this tool al¬ 
lows them to learn that their intui¬ 
tions about how to solve complex 
problems often turn out to be correct. 
I have been equally impressed by the 
perseverance of most students in us¬ 
ing the tool to eventually get a correct 
answer even after many false starts 
and incorrect answers. 

If we are limited to the relatively 
familiar uses discussed so far, there 
would be little reason to expect that 
the effects of this technology would 
be very different from those that fol¬ 
lowed the introduction of other tech¬ 


nologies into education, such as the 
textbook, the audio recording or tele¬ 
vision-each has uses as both medi¬ 
um and tool. The feature of the com¬ 
puter that makes it different in kind 
is that it immensely extends each in¬ 
dividual's capacity (as well as the ca¬ 
pacity of any collection of individu¬ 
als) to create new tools. Each of us 
now has, or will soon have, the op¬ 
portunity to use the computer to de¬ 
sign a tool to fit our own perception of 
a task we want to perform or a prob¬ 
lem we wish to solve. 

As noted earlier the computer is 
ours to teach—an always-available, 
ever-patient genie to do our bidding 
with no limit on the number of wishes 
allowed. It is not surprising that we 
may all have some difficulty in imag¬ 
ining how we can use such a tool or 
what it will mean for our lives. None 
of us has ever before had such an 
opportunity. 

For our children, such experiences 
may be commonplace. For example, 
a generation from now, an educated 
person might consider a procedural 
approach to problem-solving natural 
and commonplace, be comfortable 
with many strategies for structuring 


BRAND NAME BARGAIN 


32K S-100 STATIC RAM $399 (lists $559) 

These are ultra high speed operation / low power consumption boards 

with extended addressing & bank select.... we think we’ve lucked into the S-100 value of the year. 


Recently a leading manufacturer of static memory for S-100 systems 
received a batch of electrically perfect 32K static RAM boards with some || 
minor cosmetic defects. We were in the right place at the right time and 
bought the entire lot. 

We’re offering these memories in kit form with all components 
(sockets already soldered in place) and complete documentation. 


Insert the ICs into the appropriate sockets, solder in a few 
other parts - and you’re up and running. Best of all, you’ll 
have the same reliable, ultra-high speed, fully static, 
and low power performance you’ve come to expect 
from the boards made by this prominent company. 

Don’t miss out on the memory deal of the year 
these are limited quantity, first-come-first-served. 


FOR MORE INFORMATION 
CALL (415) 783-2866 



TODAY!!! 


^37 


S-100 EXTENDER/ 
LOGIC PROBE 

$59 Kit, $79 Assembled/Tested. 

• New interlaced ground and signal 
traces, improves performance, reduces 
noise, with the new high clock frequency 
boards 

New brighter display, makes this very 
handy logic probe easier to use 
New proposed IEEE buss edge connec¬ 
tor label, with all the fine quality docu¬ 
mentation you expect with Mullen kits. 

High quality FR-4 board is double sided 
with plated thru holes and solder- 
masked for easy kit assembly 
Gold on all mating connector surfaces 
for better electrical contact 

Formed connector leads for easy scope 
probe attachment 

Jumper links in power lines makes cur¬ 
rent measurement and fusing easy 
Large "kluge" area lets you build and 
test your own circuits 


MULLEN COMPUTER PRODUCTS. BOX 6214, HAYWARD. CA 94544 

OR PHONE (415) 783-2866. VISA/MASTERCHARGE ACCEPTED. 
INCLUDE $1 50 FOR SHIPPING & HANDLING. CALIFORNIA RESIDENTS ADD TAX. 


MULLEN Computer Products: 
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data and representing knowledge and 
regularly create unique tools for ap¬ 
plying these strategies. Or, to put it 
another way, while we may be con¬ 
cerned about how to use the comput¬ 
er to teach students, students will un¬ 
doubtedly be learning how to teach 
the computer, with or without our help. 

The most impressive current exam¬ 
ple of this trend is seen in those 
young students who have had the 
chance to use the Logo language de¬ 
veloped at MIT by Seymour Papert 
and his colleagues. These students 
have learned in a remarkably short 
time to teach the computer to make 
tools that they can then use to carry 
out totally new procedures of their 
own devising. As Papert so rightly 
points out, Logo lets these children 
begin to realize the most powerful 
idea of all—that each and every one 
of them is capable of powerful ideas. 

Such easily accessible and usable 
tool-making languages are likely to 
be more prevalent in the future. 
Meanwhile, it is possible, to a degree, 
to use the general-purpose tools not¬ 
ed above as toolmakers—to add one's 
own ideas to the powerful ideas the 
tools embody and thereby create new 
tools. 

The Software Dilemma 

Everyone in education is looking 
for good educational software, but 
the sad truth is that little exists, and 
what is about to become available 
won't change this situation much. 
Part of the dilemma is a function of ec¬ 
onomic realities. The creation of qual¬ 
ity software of any kind takes large 
amounts of time and money. Software 
developers are not sure the education¬ 
al market warrants the investment 
required. Both the federal govern¬ 
ment and private foundations have 
far less to spend on education these 
days and are far more cautious about 
how they spend what they have. 

Those few software developers who 
have turned their attention to educa¬ 
tion are clearly doubtful about wheth¬ 
er teachers would appreciate quality if 
they could have it. They seem to be¬ 
lieve that teachers will always opt for 
familiar and traditional educational 
materials, even if offered a choice that 
includes far better products. 

We will soon have available soft¬ 
ware products from all the major ed¬ 
ucational publishers. From the small 
sampling I have so far seen, I would 
advise very thorough review and 
much thought before making an in¬ 
vestment in this material. Much of 


the material might just as well be in a 
book. And the content errors, pro¬ 
gram bugs, authoritarian attitude to¬ 
ward the user and poor pedagogy re¬ 
flect the haste with which this mate¬ 
rial has been rushed to market and 
the low regard the publishers have 
for teachers and children. 

This "they wouldn't know a good 
one if they saw one" attitude has 
been proven false in the work I have 
done with teachers, including the 
study mentioned above. Teachers do 
have insight and sensitivity about ap¬ 
propriate uses of computers and what 
makes for quality software. They 
know as well as anyone the failures 
of many traditional educational cur¬ 
ricula and methods, and they under¬ 
stand that better educational materi¬ 
als must take into account the subtle¬ 
ty and variety of human learning. 
They do sense the power of comput¬ 
ers to make feasible intellectual activ¬ 
ities heretofore unwieldy, if not im¬ 
possible. They can recognize quality 
software and make good choices if 
those choices are available. 

Educational Software—Some 
Quality Standards 

Discussions with teachers and col¬ 
leagues have led me to spell out some 
standards all software ought to meet. 
It is certainly clear that the creation 
of quality educational software re¬ 
quires extensive and sophisticated 
understanding of every area of the 
endeavor. To avoid the weaknesses 
of the past, knowledge of educational 
theory, educational practice, curricu¬ 
lum design and computers must be 
carefully integrated. And this knowl¬ 
edge must be blended with a sensitiv¬ 
ity to learning and to learners. 

Content —Effective instruction must 
be built on a well-conceived model of 
the discipline. A great many key 
ideas, once understood, are simple, 
elegant and powerful. They must be 
communicated in such a way that the 
student can grasp their simplicity, ap¬ 
preciate their elegance and feel their 
power. 

Often, teachers point out, diverse 
instructional approaches are re¬ 
quired to communicate an important 
concept effectively and deeply. The 
concept must be given many forms of 
expression; the student must have 
many opportunities to experience the 
concept. The computer can make 
available to teachers and students a 
greater variety of instructional forms 
than has ever been accessible before. 

Cognitive Development —The com¬ 


puter allows and encourages a "con¬ 
structive" approach to learning. It is 
not the only approach, but it may be 
the most powerful. It makes one fun¬ 
damental assumption: the learner 
constructs knowledge. In this ap¬ 
proach, the child's understanding of 
reality forms a base on which he or 
she can build intellectual tools need¬ 
ed to further that understanding. 
Learning takes place when the child 
has the opportunity to construct new 
knowledge. 

Educational software should pro¬ 
vide opportunities for such knowl¬ 
edge constructions to occur. It should 
give the student the chance to invent 
ideas and play with them. At the 
same time it can help the student de¬ 
velop concepts and skills that fall 
within traditional definitions of the 
disciplines. Creating such software re¬ 
quires both formal knowledge of re¬ 
search on children and learning, and 
informal knowledge teachers develop 
through their contacts with kids. 

Teachers feel that good software 
ought to be nonjudgmental. It should 
not interfere with or constrain the 
student's instincts, nor should it in¬ 
sult his or her intelligence. It should 
have a fluidity that matches the fluid¬ 
ity of the mind. It should help stu¬ 
dents reach beyond conventional 
ideas or formulations by encouraging 
creative guesswork, speculation and 
playful trial-and-error learning. It 
should provide feedback, but should 
not pretend to be a teacher. How a 
program responds to a student's er¬ 
rors is a critical indication of how it 
views that student's learning. 

Pedagogy —The construction of new 
knowledge, as Piaget has noted, is an 
interactive process, a dialogue car¬ 
ried on by the learner with both the 
physical and social worlds around 
him. Pedagogy is concerned with the 
nature of the interaction that takes 
place and seeks to create the condi¬ 
tions that enhance communication 
with the learner. Since the computer 
is fundamentally an "environment" 
for interaction, knowledge of effec¬ 
tive pedagogy can ensure that its use 
supports the process of learning. 

As noted, teachers are sensitive to 
the difference between software that 
is pedagogically sound and software 
that is not. Furthermore, they feel 
that software should not dictate the 
teacher's pedagogy but should adapt 
to it. Software should involve the 
teacher, not exclude and bypass the 
teacher. Not all educational materials 
should become software. The ideal 
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Now NRI takes you inside the 
new TRS-80 Model III microcomputer 
to train you at home as the a 

puter specialist! 


NRI teams up with Radio Shack 
advanced technology to teach 
you how to use, program and 
service state-of-the-art 
microcomputers... 

It’s no longer enough to be just a 
programmer or a technician. With mi¬ 
crocomputers moving into the fabric of 
our lives (over 250,000 of the TRS-80™ 
alone have been sold), interdiscipli¬ 
nary skills are demanded. And NRI can 
prepare you with the first course of its 
kind, covering the complete world of 
the microcomputer. 

Learn At Home 
in Your Spare Time 

With NRI training, the programmer 
gains practical knowledge of hardware, 
enabling him to design simpler, more effec¬ 
tive programs. And, with advanced pro¬ 
gramming skills, the technician can test 
and debug systems quickly and easily. 

Only NRI gives you both kinds of 
training with the convenience of home 


Training includes new TRS-80 Model III micro¬ 
computer, 6-fiinction LCD Beckman multimeter, 
and the NRI Discovery Lab with hundreds of tests 
and experiments. 
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study. No classroom pressures, no night 
school, no gasoline wasted. You leam at 
your convenience, at your own pace. Yet 
you’re always backed by the NRI staff and 
your instructor, answering questions, giving 
you guidance, and available for special help 
if you need it. 

You Get Your Own Computer 
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with practical experiments and demonstra¬ 
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teract ... interface with other systems... 
gain a real insight into 
its nature. 

You also work 
with an advanced liquid 
crystal display hand¬ 
held multimeter and 
the NRI Discovery Lab, 
performing over 60 
separate experiments. 

You leam troubleshoot¬ 
ing procedures and gain 
greater understanding of 
the information. Both 
microcomputer and 
equipment come as part 
of your training for you 
to use and keep. 
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and more. Send today, no salesman will ever 
bother you. Keep up with the latest technol¬ 
ogy as you leam on the latest model of the 
world’s most popular computer. If coupon 
has been used, write to NRI Schools, 3939 
Wisconsin Ave., Washington, D.C. 20016. 
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relationship between software and 
print material should be carefully 
considered. 

Technology —To take advantage of 
the possibilities of microcomputer 
technology requires a thorough un¬ 
derstanding of the range of uses to 
which this technology can be put, 
both as medium and as tool. It also re¬ 
quires recognizing that this technolo¬ 
gy is significantly different from all 
former technological advances that 
have had so little impact on education. 

We are probably still in the Model 
T stage in the development of this 
technology. Teachers hope that those 
creating software have some knowl¬ 
edge and vision of how the technolo¬ 
gy will be changing. They sense that 
software designed within the con¬ 
straints of existing hardware may 
quickly become obsolete. But power¬ 
ful, general-purpose software that 
can be adapted to evolving capabili¬ 
ties is more likely to endure. 

Software Design —The nature of the 
computer is that it is interactive and 
therefore educational. Good educa¬ 
tional software will grow easily out of 
an understanding of this nature. 
When the design of software is in 


conflict with the nature of the com¬ 
puter (as is the case when print mate¬ 
rials are turned into software), the 
product reflects the tensions of the 
forced marriage. 

We must think about curriculum 
and learning in ways that are compat¬ 
ible with a technology that lends it¬ 
self to our efforts. We must not sim¬ 
ply overlay our ideas of curriculum 
and learning on the new technology. 

Teachers emphasized several as¬ 
pects of good design. Software should 
have a clear purpose, which includes 
why the computer is appropriate for 
the task. It should, wherever possi¬ 
ble, use all available modes to pre¬ 
sent content: text, graphics, auditory 
and kinesthetic. It should allow a stu¬ 
dent to review his or her recent work. 
It should provide the student with 
help at any time (the ultimate referral 
should, of course, be to the teacher). 
It should take advantage of dramatic 
possibilities that interaction with a 
computer can afford ("I wonder what 
will happen next?"). And, it should 
not be limited to one-on-one interac¬ 
tions. Software can be designed to en¬ 
gage two or more students in a collab¬ 
orative learning endeavor. Such 


shared learning has many benefits 
(not the least of which is proving that 
computers are not necessarily anti¬ 
social). 

Focus on In-Service 

The personal microcomputer (what 
one writer has appropriately called 
the "mass market micro") is relative¬ 
ly unfamiliar to most teachers. How 
it and its uses are perceived depends 
on how these are introduced to teach¬ 
ers. In other words, the nature of in- 
service training will be a most signifi¬ 
cant factor in how computers become 
part of education. 

Most of my professional career in 
education has been devoted to de¬ 
signing and putting into practice im¬ 
proved staff development programs. 
I believe that the quality of education 
a teacher receives, whether preser¬ 
vice or in-service, affects the way he 
or she teaches. What a teacher expe¬ 
riences in training is frequently trans¬ 
ferred into practice. 

So, if a teacher comes to know com¬ 
puters by taking a course in BASIC, 
chances are the teacher will intro¬ 
duce students to computers by teach¬ 
ing them BASIC. Furthermore, since 
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those who teach computing to teach¬ 
ers frequently believe that their way 
is the best or only way, the teachers 
they train will likely believe that 
learning BASIC is the only way. 

I have thought a lot about how best 
to provide teachers with good in-ser¬ 
vice training in computers. There is 
only one thought about which I am 
absolutely certain: there is no one best 
way for everyone. I also agree with Jim 
Edlin, one of the more perceptive 
writers on microcomputers: "In mi¬ 
crocomputing lies the seed of an in¬ 
vention with the power to catalyze 
major beneficial changes in our lives; 
this invention doesn't stand a chance 
of reaching fruition until it is wrested 
from the hands of 'computer peo^ 
pie.' " I would add that it stands its 
best chance of reaching fruition if put 
in the hands of teachers—teachers 
should be deeply involved in design¬ 
ing and providing training programs. 

A Few Suggestions 

A few suggestions have been made 
that I think are decidedly not the an¬ 
swer for everyone. They may be of 
some worth at some point to some 
people. But they have real weaknesses 


as material for building a strong foun¬ 
dation for understanding computers. 

One suggestion is that we should be 
teaching teachers (and, by extension, 
students) something called "comput¬ 
er literacy." Such literacy is frequent¬ 
ly seen as consisting of a body of 
knowledge about the history of the 
computer, the nature of computers 
and their components, the languages 
of computers, the impact of comput¬ 
ers on our lives, the ethical and legal 
issues raised by computers, etc. 
Courses in computer literacy are pro¬ 
liferating, and teachers and students 
are learning a lot about computers, 
which is very different from learning 
how to do something with computers. 

Learning information about com¬ 
puters is a typically narrow academic 
view of literacy. It fails to compre¬ 
hend the impact that computers are 
having on our lives. Most of us 
achieve a reasonable level of func¬ 
tional literacy in technological do¬ 
mains that affect our daily lives with¬ 
out taking "literacy" courses. The lit¬ 
eracy associated with automobiles, 
television sets, high-fidelity systems, 
microwave ovens, typewriters and 
calculators grows out of experience 


with these tools. So it will surely be 
with the microcomputer. In this 
sense, many young people are al¬ 
ready more computer literate than 
their elders because their experience 
with computer applications (through 
toys, television shows and arcade 
games) is more diverse. 

There are deeper levels of under¬ 
standing computers—the "computer 
sciences." These are fine for training 
computer scientists. But if a diluted 
general computer science is recom¬ 
mended as a means of achieving com¬ 
puter literacy for teachers, great care 
must be taken not to make the same 
mistake that plagued the teaching of 
science for years; that is, confusing 
real understanding with the capacity 
to name things. As David Hawkins, 
an educator and philosopher of sci¬ 
ence, has pointed out, when a child 
asks a question about some phenom¬ 
enon and is immediately given a 
name for an answer, a knot is tied in 
his head that shuts off inquiry and 
prevents understanding. Computer 
science that ties people's heads in 
knots with terminology and shuts off 
real inquiry into the nature and func¬ 
tion of this new technology must be 
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avoided at all cost. 

There are others who suggest that 
we ought to be teaching teachers and 
students how to program the comput¬ 
er in some high-level language (BA¬ 
SIC being the strongest contender). 
For example, Harvard University has 
recently made it a requirement for 
graduation that all students demon¬ 
strate the ability to write a short com¬ 
puter program that will function 
properly on a computer (they have 
some choice of Janguages). I have no 
doubt that teaching some form of pro¬ 
gramming in a high-level language 
has great merit in beginning to build 
an understanding of what makes a 
computer function. For some, de¬ 
pending on the particular language 
chosen, it is an excellent way to begin. 

But, as suggested above, it is not at 
all obvious that a student needs a 
course in BASIC or FORTRAN or 
APL. The programming language 
called Logo gives very young stu¬ 
dents the opportunity to write pro¬ 
grams within a few minutes of sitting 
down at the computer. My daughter 
recently learned some of the funda¬ 
mentals of programming by playing 
with a commercially available toy 
called Big Track by Milton Bradley. 
Marilyn Burns points out that there is 
much about the nature of program¬ 
ming that can be learned without 
having a computer at all. 

If we focus too intently on teaching 
teachers or students any particular 
high-level computer language like 
BASIC, we also run a few risks. Some 
computer experts predict that most 
languages will be replaced by other 
languages that can be more easily 
used and will be more effective in 
carrying out diverse functions. 

Second, since it is unlikely that 
most people will wish to sppnd the 
time that it takes to write computer 
progams for moderately complex 
tasks, too much focus on the learning 
of higher-level languages could be 
distracting and confusing. Instead, 
time might be well spent becoming 
adept at using the general-purpose 
tool ''functional languages" (sets of 
commands) required to use the com¬ 
puter as a word processor, a database 
manager or a financial planner. 

Some argue that by learning one of 
the relatively simple authoring lan¬ 
guages (e.g., Pilot or Tutor), one can 
easily create programs to teach large 
parts of the existing curriculum or to 
provide drill and practice after a topic 
has been taught. 

Such an approach can be taken, 


and it may have some value. But the 
question must be asked: Why do we 
wish to limit this powerful technolo¬ 
gy to doing things that were done 
without such expensive and compli¬ 
cated hardware? Hopefully, it is only 
for lack of knowing what else to do 
that so much attention is given to us¬ 
ing the computer in this way. Discus¬ 
sions above of the variety of ways of 
using the computer may put this sug¬ 
gestion in proper perspective. 

Finally, there are a few voices— 
more and more as experience grows 
and understanding increases—who 
suggest that we should devote most 
of our energies to understanding how 
computers can (and undoubtedly 
will, whatever our intentions) ex¬ 
pand the intellectual capabilities of 
learners. This role of the computer, 
as an intellectual amplifier, is promis¬ 
ing. It requires the recognition that 
this technology is more significant to 
growth of human consciousness than 


Some computer experts predict 
that most languages will be 
replaced by other languages 
that can be more easily used 
and will be more effective. 


any other development experienced 
by anyone alive today. New technol¬ 
ogies change the character of human 
competence and culture, as McLuhan 
and others have observed, not merely 
because they add on new ways of do¬ 
ing old things, but especially because 
they make possible the dqing of new 
things. That computers can make us 
creators of our own intellectual tools is 
difficult to express and understand, but 
it is the central idea for educational 
progress. 

As I proposed at the beginning, 
teaching the computer provides a 
way of turning a mirroj: on our own 
thinking. If teachers can understand 
and benefit from the reflections they 
see, they may begin to appreciate the 
power this technology offers to edu¬ 
cation. And, most important, they 
may allow their students to explore 
the potential of computers in much 
the same way.H 
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Logo and 
Exceptional 




L ogo has been used with children 
of all ages and all ranges of ability. 
In this article, I focus on students 
who are educationally handicapped. 
The Logo learning environment pro¬ 
vides a versatile tool for diagnostic, 
instructional and remedial use with 
children who have special education¬ 
al needs. 

It is characteristic of the Logo sys¬ 
tem to promote a close association be¬ 
tween a child's cognitive develop¬ 
ment and an environment where he/ 
she takes the active role in learning. 
This becomes especially important in 
work with special needs children; for 
example, in the work with the autis¬ 
tic child, with the learning-disabled 
child and, most poignantly, with the 
child who has cerebral palsy, where a 
particularly debilitating consequence 
of gross physical handicap is the de¬ 
pendent, passive role it imposes on 
its victims. 

Keith has a learning disability called 
dyslexia. He was eleven years old when I 
met him. He had been a pupil at a spe¬ 


cial school for the learning disabled for 
four years, and had come to the clinic at 
Children's Hospital for assessment. He 
spent 40 minutes interacting with the 
Logo computer system that I was dem¬ 
onstrating to the clinic personnel. His 
performance was excellent—way be¬ 
yond what one would expect from a 
child of his age, or from a beginner of 
any age, for that matter. In the first half- 
hour, he wrote a program which drew 
this snowman /see Fig. 1), effortlessly 
mastering the set of Logo primitives 
needed, and centering the hat on the cir- 
cular'head without hesitation or error. 
He had been labelled as having "low 
motivation and a poor attention span ." 
We saw no evidence of that. All through 
the session his attention was totally en¬ 
gaged by the programming he was do¬ 
ing, and he had to be practically dragged 
away from the machine, long before he 
was ready to go. 

The Logo system has a number of 
special features, two of which were 
especially important for Keith. Right 
from the start, he took the initiative— 


he was in control and he decided 
what he was going to do. The second 
point to notice is that he was choosing 
among things that he was able to do 
very well. That was a very unusual 
state of affairs for Keith, who had 
spent his time being unsuccessful at 
things other people were trying to get 
him to do. Not surprisingly, he lacked 
self-confidence and had a rather poor 
view of himself. His spectacular suc¬ 
cess during this Logo session arose 
from a happy match between his own 
spatial excellence and the character¬ 
istic spatial nature of Logo activities. 

We do not yet know how many 
children are like Keith, children who 
have reading problems but are spa¬ 
tially gifted. We think that the group 
is large. These are the students who 
do well at games but are poor at aca¬ 
demic subjects, as currently taught. 
Much of the school curriculum is lan¬ 
guage-based and does not suit the 

Sylvia Weir, M.D., MIT, 545 Technology Square, 
Cambridge, MA 02139. 
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REPEAT [ FD 10 RT 10 ] 35 (executes almost complete circle) 

PU 

FD 90 (positions turtle for next circle) 

TO CIRCLE 

>1 REPEAT [ FD 10 RT 10 ) 36 (teaches computer to circle) 

>END 

CIRCLE DEFINED 
CIRCLE 
PD 

CIRCLE (executes second circle) 

PU 

FD 80 
BK 20 
RT 90 
FD 90 
BK 90 

PD FD 90 (proceeds to put hat onto snowman) 

FD 20 
BK 20 
BK 10 
LT 90 
FD 50 

OUT OF BOUNDS 
FD 30 

LT 90 (executed extremely rapidly; appeared to compute or guess the width of the hat to be 50 and 

FD 50 then "knew" to go down 30 to complete the opposite side of hat) 

LT 90 
FD 30 
SAVE 
GO BY 

YOU HAVEN'T TOLD ME HOW TO BY 
GOODBYE 

Fig. 1. The "snowman" procedure and the resulting figure drawn by the turtle. 



thinking style of these individuals 
very well. They have difficulty with 
language use, and since schools do 
not provide an opportunity for them 
to display their superior spatial skill 
in any formal academic way, they 
lose out. They do well at drafting— 
they are good with their hands—and 
they are relegated to a lower track. 
This is where the computer graphics 
screen comes in. It allows us to create 
a world in which to do spatial prob¬ 
lem-solving. This gives people like 
Keith the opportunity for academic 
success and for personal fulfillment. 

There are many other examples of 
students who are educationally han¬ 
dicapped at present, but could bene¬ 
fit from a computer-based environ¬ 
ment like Logo. This has become a 
real possibility for all school systems 
now that Logo has been implemented 
on inexpensive home computers. 
There are two such systems already 
implemented—a version for the TI 
99/4 home computer and one for the 
Apple—and several others are in the 
making (see "Logo for Personal Com¬ 
puters" by Harold Nelson in the June 
1981 Byte , p. 36). 

It is worth stressing one reason 


why this is so. Logo is good for most 
learners, handicapped and non-han¬ 
dicapped alike. 

Procedural Thinking 

Everybody has experienced the 
power of learning by doing —how you 


really get to "own" a piece of knowl¬ 
edge when you have used it. It is pos¬ 
sible to make this a regular experi¬ 
ence, even with subjects like math 
and science. We reverse the usual re¬ 
lationship between computer and 
student that is found in a convention¬ 
al computer-assisted instruction situ¬ 
ation. There, the clever program 
teaches a "dumb" student. In con¬ 
trast, in the Logo system, the student 
is required to—gets a chance to— 
teach this dumb computer how to 
carry out the task in question. 

The first step is to set up a minia¬ 
ture communication system linking 
up various devices to a computer so 
that the student can instruct (pro¬ 
gram) the computer to perform ac¬ 
tions. Next we need a world interest¬ 
ing enough to inspire young students 
to want to teach the computer to car¬ 
ry out activities in that world. The de¬ 
velopment of the Logo language has 
included the invention of such do¬ 
mains. The best known of these is 
Turtle Geometry. Here the object 
carrying out the commands is either a 
mechanical "turtle," or, more usual¬ 
ly, a cursor on a graphics screen. In 
either case, the turtle is capable of 
moving forward or backward in a 
particular direction relative to itself 
and of rotating about its central axis. 
As you command the turtle to move 
around the screen, your intuitive 
knowledge about how you move 
your own body around in space is 
mobilized. This gives you a way of 
understanding a whole range of 
mathematical ideas by giving you a 
"feel" for what is going on. 



Photo 1. Dr. Weir discusses a Logo project with a Cotting School student. 
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Y = IOO 


X=IOO 



Y=50 


X = 50 


These attempts to have the turtle draw the letter R led the 
student to investigate some basic notions of practical trigo¬ 
nometry. These concepts were presented in the following 
form: 

a. identify the angle whose value you want to find 

b. define the rectangular triangle that has as one of its an¬ 
gles (different from 90°) the angle you identified inj. 

c. in this triangle identify the sides that are adjacent and op¬ 
posite to the angle and find their values. 

d. the value of such an angle is given by: 

value of opposite side 

ANGLE = ARCTANGENT—--— 

value of adjacent side 

e. the length of the biggest side of the triangle (hypotenuse) 
is given by: 

value of adjacent side 

cos(ANGLE) 

This procedure could then be used to draw other letters 
with sloping lines. 


Fig. 2. 



X = 150 


a) 

ANGLE 


b) 

TRIANGLE 


c) 

ADJACENT 
= Y/2 



OPPOSITE = X 


This brings us to a central idea. The 
meaning of a square is captured by the 
procedure which draws the square. 
When one thinks of the square in this 
way, that is to say, when you are en¬ 
gaged in procedural thinking, you can 
have an understanding of the meaning 
of the square in terms of how you 
produce it and how you might want 
to use it. For instance, think of the an¬ 
gle between two lines as the amount 
you would need to turn around if you 
were to do the following: 

1. Start off facing the direction of 
one of the lines. 

2. Turn on your heel until you are 
facing in the direction of the other 
line. 

Understanding an angle as a change 
in direction gives meaning to angles; 
for example, the special angle of 180 
degrees is the amount you turn to 
face in the direction opposite the one 
you are facing now; 360 degrees of 
turn gets you all the way around. 

Thus when a Logo student is learn¬ 
ing to program, that is not the only 
thing he is learning. Most particular¬ 


ly, the activities are designed to serve 
as a tool for the understanding of con¬ 
siderable portions of classical mathe¬ 
matics and physics, from the idea of 


angle and regular polygon, up through 
concepts underlying differential ge¬ 
ometry and many classes of differen¬ 
tial equations, including the equa¬ 
tions of motion of Newtonian physics. 

Most drawing projects lead quite 
naturally to interesting math. For ex¬ 
ample, writing a program to draw a 
letter of the alphabet, allowing vari¬ 
able size, generated a bridge to practi¬ 
cal trigonometry (see Fig. 2). 

Next I describe work with Logo and 
physically handicapped individuals. 

Trapped Intelligence 

Cerebral palsy is a disorder of 
movement and posture resulting 
from a lesion in the brain occurring 
before the end of the first year of life. 

Mike was 17 years old when he first 
met a computer. He has cerebral palsy 
involving all four limbs, more marked 
on the left side. His speech is severely af¬ 
fected, but he can be understood with 
difficulty. He has sufficient motor power 
to control his wheelchair, but has never 
used a pencil. Mike has spent six to nine 
hours a week at the computer since the 
onset of the project, has been brought to 
the Logo laboratory weekly during vaca¬ 
tions when the computer at the school 
was not available to him, and lies in bed 
solving Logo problems in his head. He 
has become a competent computer pro¬ 
grammer, and has just been accepted in¬ 
to the Computer Science course at the 
University of Massachusetts, Boston 
campus. 

Mike is one of several students who 
have participated in a research project 
over the past two years at the Cotting 
School for Handicapped Children. We 



Photo 2. Jose Valente, research assistant on the project, assists a student with one of her procedures. 
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A Powerful New Language 
For Micro-Computers 


In the past few years, a "micro-revolution” has been taking place — personal 
computers are fast becoming an integral part of our daily lives. With this revolution 
comes a need for a powerful new programming language, one which is highly 
sophisticated yet easy to use. 

LOCO brings to children, as well as adults, the ability to exercise full control over an 
extremely rich and challenging micro-world — they become active participants in 
their own learning experience. Powerful ideas can become a reality. 

LOGO Computer Systems Inc. is a new company which has been formed to develop 
and disseminate the LOGO methodology. Our product line includes hardware, 
software, written materials and training services. 


logo 

computer 

systems inc. 


150 Montarville Blvd. 
Suite 200 

Boucherville, Quebec 
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(514) 641-0966 


368 Congress St. 
Boston, Mass. 
U.S.A. 02210 
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Someone comes along with the most 
powerful piece of technology known, 
and puts you in control of that magic. It 
is you who gets to choose what project 
you will do, what you will "teach" that 
"dumb" computer to do. 

Now you can: 

• Use the computer as a notebook 
and as a scratchpad—no longer is it 
necessary to do all your schoolwork 
in your head. 

• Use the computer to do sophisticat¬ 
ed mathematics and physics. 

• Learn computer programming, in¬ 
cluding business programming. 

• Do all your language arts assign¬ 
ments on the computer. 

• Engage in problem-solving tasks, 
especially involving spatial reason¬ 
ing. 


were interested to see how Logo 
would fit into the curriculum of phys¬ 
ically handicapped students. The re¬ 
sults have been dramatic. 

Introducing computers into the 
learning environment of severely 
handicapped students can revolu¬ 
tionize their lives. Students whose in¬ 
telligence has up till now been 
trapped because they cannot commu¬ 
nicate what they know—either be¬ 
cause they cannot write, or because 
they cannot speak, or because they 
can do neither—and who in the past 
would have remained totally depen¬ 
dent, financially and otherwise, on 
others, can now look forward to a 
measure of independence, to the pos¬ 
sibility of earning a living, to the pos¬ 
sibility of enjoying a future with 
dignity. 

Imagine you have grown up having 
never used a pen or pencil. You are 
capable of sophisticated intellectual 


activity, but because of your handi¬ 
cap you have to do it all in your head. 
Someone comes along and offers you a 
chance to "write it down ." 

You are accustomed to sitting 
around waiting for someone to be 
free so that you can get on with your 
learning, which is only possible with 
them around. 

Someone comes along and arranges 
things so that you can now get on with it, 
when you want to, without disturbing 
anyone else, at your own pace, and for 
as long as you feel moved to do so. 

You are used to someone else tak¬ 
ing the initiative, while you sit 
around passively. You don't really 
expect any action that you take will 
make any difference to the world out 
there. Things get done to you, rather 
than get done by you. 


• Do music theory and composition. 

A Tool for Diagnosis and 
Remediation 

Several features of Logo make it 
suitable for both diagnostic and re¬ 
medial work with physically handi¬ 
capped children who have learning 
problems. 

An important element in the suc¬ 
cess at Cotting School is the way 
problem-solving experience is built 
in to the daily Logo activity in a very 
direct way, such that the student can 
become an "embryo scientist," mak¬ 
ing hypotheses about likely outcomes 
of one or another course of action, 
testing these ideas, and refining the 
hypotheses in the light of experi¬ 
ence. For these handicapped students, 
working on a computer gives them 
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“I ment Dr. Sileva Where, Jose Valente and Gary Drescher on October 5, 1978 at 
9 : 32 : 47 AM. which the compiler I was so excized it like being it a waitting & 
maternace room at a hospiltal whiting to fine it oot’s a boy or a grail. 

We had a and we whont you to do it fist for us I am LOGO number “1” ginny pig. 
When they get a new idse they say to hel, michalel we had a and we whont you to 
do it fist for us 

* * * 

My name is Michael Murphy. I am the person whom your mother saw on “PM 
Magazine.” I attend the Cotting School in Boston mass. I have been work with 
the compuers for about two and a half years. The name of the system is “LOGO”. 
It has open many new doors for me. Now I can draw pictures on a cheen ane 
write letter like this one. 

Fig. 3. The first example is taken from a letter Mike wrote when he first entered the Logo pro¬ 
gram. The second example is from a letter written earlier this year. 


their first experience of tackling 
problems where they themselves initi¬ 
ate solutions, try them out, decide 
when to change track and when to 
persist, respond to feedback, and so 
on. All those things tend not to hap¬ 
pen in the dependent adult-dominat¬ 
ed life of a handicapped person. 

An interactive computer graphics 
system lends itself to an emphasis on 
process rather than on product. The 
intermediate steps in the process of 
solving a problem are clearly dis¬ 
played—out there on the graphics 
screen for both the learner and the 
teacher to see—more clearly than if 
he were performing an internal task. 
This shows up any discrepancy be¬ 
tween what is intended and what ac¬ 
tually happens. Any error or "bug" 
can become a source of insight into 
the particular learning process of the 
child. 

All the children involved have 
been able to type, albeit slowly, by 
dint of a variety of ingenious props. 
The delete key is invaluable since 
they do hit unintended keys. Exercis¬ 
ing the affected hands and fingers is a 
side effect of all the typing, and has 
resulted in unexpected improve¬ 


ments in fine motor control. We are 
designing a multiple input communi¬ 
cator for children who are too dis¬ 
abled to type. 

If these severely handicapped indi¬ 
viduals are to hold down a job, the 
quality of their writing is important. 
The word-processing capability of 
the system gives these students their 
first opportunity to generate their 
own text, without the intervention of 
an adult. It is also the first time that 


their teachers have been in a position 
to assess their written language abili¬ 
ty. Some students now do all their 
language arts work on the computer. 
A typical improvement is shown in 
Fig. 3. 

Just as we did with Keith, so we can 
exploit the spatial nature of Logo ac¬ 
tivity in our work with the physically 
handicapped. This time our aim is to 
remedy the weakness in spatial un¬ 
derstanding which results from the 


LOBO Add-On 
Disk Drive 
Subsystems 

For Apple, TRS-80, S-100 

Based Computers 



Expansion and enhanced capabilities are key words in achieving full utilization of your computer system. Our complete line of LOBO disk 
drive subsystems are the ideal, cost-effective way to provide the expansion capabilities you need to meet your system growth requirements. 
All of our subsystems are complete, thoroughly-tested, 100% burned-in, and feature a 1 year 100% parts/labor warranty. 
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•Double Density Controller 


3101 Minifloppy, $399 31011 Minifloppy w/interface card $489 
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5101 CA One SA850 in cabinet w/power, DDC* Controller, cable and manual $1759 

5202CA Two SA850 in cabinet w/power. DDC* Controller, cable and manual $2364 

LCA 22 Double Density Controller only $599 


s-ioo BASED 
COMPUTERS 

MODEL NO. DESCRIPTION 
4101C SA400 in cabinet w/power $369 
8212C Two SA801 in cabinet w/power $1329 

5212C Two SA851 in cabinet w/power $1799 


GENERAL 

MODEL NO. DESCRIPTION 

8212C Two SA801 in cabinet 

w/power $1329 

5212C Two SA851 in cabinet 

w/power $1799 


TRS80 

MODEL NO. DESCRIPTION 

4101C SA400 in cabinet w/power $369 
8101C II One SA800 in cabinet w/power for Mod. II $909 

8202C II Two SA800 in cabinet w/power for Mod II $1349 

LX80 Double density expansion interface $641 

RS232 Dual Serial Port Option $75 
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If you’re looking for 

the best prices 
in the U.S.A. on 


MICROCOMPUTERS 


We have consistently offered the 
TRS-80 line at savings up to 20%. You 
can save up to $1500 by buying 
from Computer Discount of America. 



We have the full line of ATARI per¬ 
sonal computers and systems. 

Model II 

26-4002 64K. 1 disc S3385.00 


Model III 

26-1061 4K, Level I $ 610.00 

26-1062 16K. Level III S 845.00 

26-1066 48K Level II 2-drive/RS-232 S21I5.00 

Color Computer 

26-3001 4K S 329.00 

26-3002 16K w/Ext Basic S 499.00 


EPSON 

MX70 Printer S 375.00 

MX80 Printer J 485.00 

MX80FT Printer S 639.00 


Our savings are as big on expansion 
interfaces, printers, diskettes, Apple 
Computers. OKIDATA Microline. 
C-ITOH Starwriter, Lexicon Modems 
— everything for your computer. 

We have the largest inventory in the 
Northeast, and most models are in 
stock, for immediate delivery. 

Our full price catalog or a price 
quote is as near as your phone. 


CALL TOLL FREE: 


800 - 526-5313 


f Computer 1 
I Discount 

L of America J 

COMPUTER DISCOUNT OF AMERICA. INC. 
15 Marshall Hill Road. West Milford Mall 
West Milford, New Jersey 07480 
In New Jersey Call 201-728-8080 


The teachers have noticed 
the turnaround in their students, 
the increase in confidence, 
the improvement in self image. 


unusual childhood of an individual 
handicapped from birth. Develop¬ 
ment of an understanding of spatial 
concepts depends on information 
generated by handling objects and 
moving around in space, with the co¬ 
ordination of several kinds of infor¬ 
mation-tactile, visual, motor and 
kinesthetic (sensation in muscles and 
joints of the moving part)—giving a 
description of the direction and 
amount of movement. 

If the handicap is sufficiently se¬ 
vere, the child will not have handled 
objects as part of growing up and will 
not have played with blocks as an in¬ 
fant. Our Logo environment can be¬ 
gin to fill the gap. Lines on the graph¬ 
ics screen can become models of ob¬ 
jects, and manipulations of such 
graphics objects can supply manipu¬ 
latory experience of a sort, involving 
a minimum of motor effort—just the 
pressing of a key. 

Furthermore, it is difficult to test 
the performance of severely handi¬ 
capped persons, given their motor 
disability. Again the computer can 
help. We have extended the standard 
Logo system and tested our handi¬ 
capped children on graphics screen 
versions of various standard assess¬ 
ment tasks. [Note: A substantial pro¬ 
gramming effort has produced an ef¬ 
ficient general-purpose system for 
implementing a wide variety of tasks. 
New tasks can be added with relative 
ease. Features of the system include 
an automated record of the moves 
made by the subject,.complete with a 
time marker, and a facility for using 
this record to drive a rerun of the task 
for purposes of analysis.] 

We are now able to combine the re¬ 
sults from these screen assessment 
tasks with information derived from 
standard Logo projects to make fine- 
grain analyses of the ability of our 
students. Together with the teachers, 
we are evolving remedial activities 
tailored to the needs of each particu¬ 
lar child. Support materials include 
"games" designed to build on 
strengths and exercise weaknesses. 

Delay or a deviation in the develop¬ 


ment of cognitive ability can be asso¬ 
ciated either with brain damage or 
with lack of a particular type of life 
experience, or with both. Irreversible 
brain damage places a constraint on 
the level of improvement possible, 
but we have been surprised by the 
amount of learning that can take 
place when appropriate experience is 
supplied. 

Motivation 

A high degree of motivation offers 
the best chance for significant learn¬ 
ing. An increase in motivation among 
our students is reflected in an intense 
competition for the use of machines. 
Students come in an hour before 
school begins or skip half the lunch 
break to work on the computer. Ani¬ 
mated discussions about various 
computer projects are frequent. 

This should not surprise us. When 
you have to find out something to 
achieve some goal you have set your¬ 
self, your motivation is high and 
you're likely to go after it. Since the 
literal computer cannot understand 
nearly-corfect instructions, as hu¬ 
mans do, students develop a respect 
for accurate spelling during the pro¬ 
cess of inputting their programs. 

The sheer fact of this whole new 
world of knowledge and of their own 
independent management of this has 
had a profound effect on the intellec¬ 
tual life of these students. The impact 
on the institution has been far more 
than just the introduction of another 
subject into the curriculum. The 
teachers have noticed the turnaround 
in their students, the increase in con¬ 
fidence, the improvement in self im¬ 
age. They have noticed this sudden' 
access to all kinds of problem-solving 
activity that was not possible before. 

The school authorities have been so 
impressed by all this that they have 
raised $27,000 to equip a computer 
center. Computer programming has 
become an integral part of the school 
curriculum and 41 out of 50 senior 
students have opted to take comput¬ 
ing. Four of the seniors involved in 
our project have changed their career 
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plans to computer programming, and 
have been accepted into college com¬ 
puter science courses. Increased vo¬ 
cational access—the possibility of in¬ 
dependent living—is the great advan¬ 
tage accruing from the computer ac¬ 
tivities. 

Logo Opens Another Kind of 
Communication 

The last category of special needs I 
will talk about is autism. The fascina¬ 
tion for machines shown by autistic 
children can be exploited in a Logo- 
based learning environment. Active 
and enjoyable explorations in con¬ 
trolling the Logo turtle can form the 
basis for the development of language 
for communication, both verbal and 
nonverbal. We used a mechanical 
turtle which moved around the floor 
and a simplified input device called a 
button-box, where pushing a single 
button had the effect of typing a 
primitive Logo command, for exam¬ 
ple, FORWARD 30. 

Donald was a seven-year-old autistic 
child who worked on the computer for 
seven sessions over a period of six 
weeks. Each visit lasted about an hour. 
The one-to-one correspondence between 
pushing a button and getting a single re¬ 
sponse from the turtle turned out to be 
the magic ingredient! Donald began to 
predict events on the basis of a growing 
understanding of the relationship be¬ 
tween his button-pushing and the 
turtle's behavior. He created acting-out 
sequences, demonstrating the connec¬ 
tion in rather an explicit way between 
his own movements and the turtle ac¬ 
tions. He made action speeches—push¬ 
ing his own belly button, saying "up," 
standing up, pushing PENUP on the 


button-box, pushing his belly-button 
again, saying "down," sitting down, 
pushing PENDOWNon the button-box. 
He began to vocalize his thoughts spon¬ 
taneously during this "turtle play ." He 
volunteered "me drawing"; "turtle goes 
backwards and forwards"; and later, 
"see how it works!" Unlike the private 
nature of his usual monologue, these 
spontaneous turtle utterances made 
sense to us. 

Neither the use of spontaneous lan¬ 
guage nor the active seeking out of so¬ 
cial interaction which Donald dis¬ 
played during his Logo sessions had 
been observed prior to this experi¬ 
ence. We speculate on the reasons for 


this felicitous outcome as follows: 
Part of learning involves know¬ 
ing what to record in the situa¬ 
tion. In a complex setting it is dif¬ 
ficult to see what is relevant and 
what is not. One of the crucial 
features of Logo is the way it is 
relatively easy to isolate the sa¬ 
lient features because these cor¬ 
respond to the only elements in 
the turtle's state which the child 
can change—the position of the 
turtle, its heading and the state of 
the pen. Thus the child knows 
where to look. 

This is good for all children, and 
most especially for autistics, who 
have a notoriously idiosyncratic sense 
of relevance. The advantage of using 
Logo is to provide a shared relevance 


explicitly. Sharing a sense of rele¬ 
vance leads to a shared understand¬ 
ing that can form the basis of com¬ 
munication. This possibility is en¬ 
hanced by the specific activity in a 
Logo situation. Controlling the turtle 
embodies the idea of communicating 
a sequence of commands in order to 
get the turtle to achieve a goal. Con¬ 
trolling the turtle can act as a model 
in terms of which to grasp the idea of 
communication. 

Teachers and the Microcomputer 

I have tried to convey the enor¬ 
mous potential of the microcomputer 
as a versatile and flexible educational 
tool for teachers. This is true for all 
teachers, but most especially for those 
working with exceptional children. I 
am impressed with the potential of 
the microcomputer as an aid in the 
provision of least restrictive environ¬ 
ments for children with special needs. 

Experienced teachers can react in 
one of two possible ways to the arriv¬ 
al of the computer on the education 
scene. "Do I have to get involved 
with that stuff?" or "I was on the 
verge of giving up! Burnt out! And 
then I got involved in this whole new 
fascinating world.'' 

For some teachers, it is the long 
awaited opportunity. For others, it 
feels like the beginning of the end. If 
too many of those in leading positions 
in education fall into the latter catego¬ 
ry, the effect could be nothing short 
of disaster. The reason for concern is 


clear. The last thing the experts in the 
educational field should want is to 
leave decisions about this whole new 
area to "outsiders"—to non-educa¬ 
tors. The risk is that we will continue 
to get the kind of computer aids to in¬ 
struction that computer experts want 
to produce, rather than the things 
educators want. This will only per¬ 
petuate the view, not entirely unjusti¬ 
fied, that much of what happens 
when computers are involved in edu¬ 
cation is pedagogically retrogressive. 

I would hope to see teachers be¬ 
coming more and more involved in 
deciding the directions that the mi¬ 
crocomputer revolution should take. 
I offer Logo as the most congenial 
means currently available for making 
that possible. ■ 


Controlling the turtle can act as a model. . . 
to grasp the idea of communication. 
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Examining the gains—both intellectual and monetary—to be made from the use of micros in the classroom. 


Educational Computing— 
The Giant Awakes 

By Lloyd R. Prentice 


L et's look at the stakes. According 
to Market Data Retrieval, there 
are 83,334 public schools, 21,749 
nonpublic schools and 3453 colleges 
in the United States. There are 
1,770,217 public school teachers and 
477,281 college faculty. There are 
121,968 school district personnel, 
39,987 public school librarians and 
27,510 college administrators. There 
are nearly 47 million elementary and 
secondary pupils. The elementary 
and secondary schools alone spend 
nearly $2.5 billion a year on instruc¬ 
tional materials. 

These figures don't include the 
market for educational materials in 
the home; the export market; busi¬ 
ness, professional and industrial 
training; or continuing education. 

You don't need VisiCalc to see 
what these figures mean to computer 
hardware and software vendors. 
Imagine banking the revenue from 
the sale of one $500 administrative 
package to every principal in the 
country. Or achieving a 40 percent 
penetration of all classrooms with a 
$ 1500 microcomputer system. Or the 
rewards from capturing the market 
with a major reading software pack¬ 
age. Or the royalties on a best-selling 
book that teaches computer literacy 
to teachers. Such fantasies make the 
mouth water. 

But the education market is notori¬ 
ously difficult. Educators are penny- 
pinchers, and for good reason—their 
budgets are tighter than a fiscal con¬ 


servative in a voting booth. Educators 
strive to cut margins to the marrow. 
They demand prodigious service 
from the vendor. They subject prod¬ 
ucts to the most gruelling environ¬ 
mental testing imaginable—the class¬ 
room. They are not known for inno¬ 
vation and their purchasing practices 
are often highly politicized. 

The market in education for hard¬ 
ware and software is particularly dif¬ 
ficult. Before computer-related prod¬ 
ucts can be sold in appreciable vol¬ 
ume, the educators must be educat¬ 
ed—the administrators must be in¬ 
structed in the cost/benefits of educa¬ 
tional computing and the teachers 
must be taught how to teach with 
computers. And, most important of 
all, considering that education bud¬ 
gets are already at survival level, the 
dollars must be squeezed out of 
somewhere at the expense of some¬ 
thing else. 

So, while the potential market for 
computer-related products in educa¬ 
tion is mouthwatering, the question 
is, will this market truly fulfill its po¬ 
tential and, if so, when and how? And 
more, who will ultimately profit? 

The Promise of Computers 

The pedagogical promise of com¬ 
puters has been known since the 
1960s. In those years of The Great So¬ 
ciety, lavish government funds en¬ 
couraged important formative re¬ 
search at such institutions as Stanford 
University and the University of Illi¬ 


nois. Out of this research emerged a 
number of commercial computer-as¬ 
sisted curriculum packages designed 
to run on timesharing mainframe or 
mini systems. These packages, of¬ 
fered by such companies as Control 
Data Corporation and Pat Suppes' 
Computer Curriculum Corporation, 
proved quite viable from an instruc¬ 
tional point of view, but as govern¬ 
ment funding tapered off, only the 
most affluent and innovative districts 
were able to justify them. 

As recently as a year ago, most edu¬ 
cators were unaware of the class¬ 
room potential of microcomputer 
technology. Of the few who were 
aware, many felt threatened by the 
technology. Said one Massachusetts 
teacher shortly after the passage of 
that state's tax-slashing Proposition 2 
1/2, "How can I get excited about 
computers when one out of four col¬ 
leagues in my school will not be re¬ 
hired next year?'' 

Despite an initially low level of 
awareness, tight budgets and a cer¬ 
tain level of apprehension, the 1980/ 
81 school year was a remarkable year 
for educational computing. It was the 
year that the personal computing rev¬ 
olution of 1975/76 finally caught up 
with the conservative institutions of 
education. 

Computers were a hot topic in edu- 

Lloyd R. Prentice is publisher of the Classroom 
Computer News, PO Box 266, Cambridge, MA 
02138. 
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cational circles. The year unfolded 
like one massive crash course. The 
National Council of Teachers of 
Mathematics came out with a very 
positive position statement and sev¬ 
eral important publications. The 
American Federation of Teachers set 
up a large educational computing dis¬ 
play at their annual meeting. The Na¬ 
tional Education Association set up a 
teacher-training program. The Amer¬ 
ican Society of Curriculum Develop¬ 
ers offered a special presession on 
computer-assisted instruction at their 
annual meeting. The National Coun¬ 
cil of Teachers of English appointed a 
special technology committee. 

But these were just the icing on the 
brownie. The traditional education 
journals published scores of articles 


on computers. Several magazines de¬ 
voted exclusively to educational com¬ 
puting were born in the 1980/81 
school year—including Classroom 
Computer News. Hundreds of in-ser¬ 
vice training workshops were held 
across the country and thousands of 
computer committees were appoint¬ 
ed in schools and in parent/teacher 
organizations. At least four college 
degree programs in educational com¬ 
puting were launched in 1980/81—in¬ 
cluding one at prestigious Stanford 
University. 

Now, as we move into the 1981/82 
school year, talk to an educator about 
computers and chances are better 
than even that she'll tell you all about 
Apple and Commodore and Radio 
Shack and bytes and RAM and ROM. 

Says Dr. Ludwig Braun of the State 
University of New York at Stony- 
brook, "I have been in this field for 
15 years. In the last 12 months there 
has been an enormous increase in the 
level of activity. Now, just this year, 
at least three school districts on Long 
Island have more than 100 computers 
in classrooms. Moreover, I used to 
get one or two requests for presenta¬ 
tions a month—now I get one or two a 
week. And not just from teachers— 
now I'm getting requests from dis¬ 
trict superintendents and department 
chairmen as well." 


None of this has escaped the notice 
of the hardware and software ven¬ 
dors. Indeed, much of this activity 
was catalyzed by forward-thinking 
firms. Apple set up a private founda¬ 
tion and gave away $150,000 in 
equipment to educators with creative 
ideas. Bell & Howell won a massive 
600-computer bid from Texas, large¬ 
ly on the strength of an aggressive in- 
service teacher-training package. 
Commodore gave away free comput¬ 
ers—one for every two purchased by 
a school. Radio Shack offered free 
computer literacy courses to teach¬ 
ers, who were taught in local Radio 
Shack stores. Most of the traditional 
textbook publishers announced com¬ 
puter-related products, although one 
industry observer says that, with two 


or three notable exceptions, there 
was more fanfare than delivery. 
Meanwhile, a dynamic industry of 
small educational software producers 
flourished with start-ups, success 
stories and quiet fadings into the 
night beyond count. 

How Many? 

It's not easy to get reliable figures 
on the size of the educational com¬ 
puting market—not least because it is 
a fast-moving target. Various figures 
are bandied about, but quote any 
published figure and listen to some¬ 
body scoff. 

The National Center for Education¬ 
al Statistics says that as of October 
1980, 52,000 microcomputers and 
terminals were available to pupils for 
instructional purposes in American 
schools, with microcomputers out¬ 
numbering terminals three to two. 
The NCES survey also indicated that 
over 30 percent of the schools that 
did not offer instructional access to 
computers at the time of the survey 
planned to do so within three years. 

Glen Polin, marketing manager for 
education at Apple Computer Corpo¬ 
ration, says that the NCES survey 
substantially undercounted the num¬ 
ber of computers in the schools. Many 
computers come in through the back 
door, he says, purchased by parent- 


teacher organizations or under local 
budgets as "audio-visual devices." 
As a result, the higher-level adminis¬ 
trators who fill out national survey 
questionnaires often don't have an 
accurate notion of how many com¬ 
puters are actually in use in their 
schools. 

"I talked with the data processing 
director at one college," says Polin, 
"who swore that there was only one 
Apple in the whole institution. He 
knew because he'd bought it. But I 
knew from warranty cards that there 
were at least seven Apples at work on 
campus." 

Polin says that sales to educational 
institutions represent 25 percent of 
Apple's business and that that per¬ 
centage is increasing. Apple claims 
more than 200,000 units sold to date, 
leading one to speculate that some 
50,000 Apple computers have been 
sold to schools. Radio Shack has sold 
that many or more to the education 
market, according to industry 
sources, although Radio Shack says 
that they have no way of really know¬ 
ing. According to Chuck Carlson, a 
publisher at Random House, Radio 
Shack and Apple share about 80 per¬ 
cent of the educational market for 
small computers, with Commodore, 
Atari, Ohio Scientific and others com¬ 
peting for the remaining share. 

Creative Strategies, a California 
market research firm, projects that 
the combined retail value of micro¬ 
computer shipments to educational 
institutions will exceed $1 billion 
from 1980 to 1985. They also project 
that the share of the total market for 
microcomputers going to education 
will more than double over the peri¬ 
od. Glen Polin lends credence to this 
projection by saying that Apple sales 
to education have increased more 
than 100 percent a year over the past 
several years. Bell & Howell, which 
markets a specially modified version 
of the Apple II to educators, is reluc¬ 
tant to discuss figures, but according 
to educational marketing manager 
Frederic Michael, Bell & Howell has 
experienced a growth pattern that is 
similar to that reported by Apple, and 
that his company's projections are on 
the high side of those reported by 
Creative Strategies. 

If it is difficult to get a fix on hard¬ 
ware sales, getting a fix on software 
sales to education is even harder. 
One executive projected a $75 million 
to $100 million total market for edu¬ 
cational software this year. Another 


As of October 1980, 52,000 microcomputers 
and terminals were available to pupils 
for instructional purposes in American schools. 
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There is near universal agreement 
that software is a major sticking point 
in the educational computing field. 


doubted that the market would ex¬ 
ceed $2 million. And still another ex¬ 
ecutive said, ''Regardless of what you 
hear, everybody is lying." 

But regardless of the numbers, 
there is near universal agreement 
that software is a major sticking point 
in the educational computing field. 
Vendors question what will sell in the 
schools, how to produce it most ef¬ 
fectively and how to protect it from 
unauthorized duplication, while edu¬ 
cators question the quantity and 
quality of software available today. 

To What Ends? 

Just how can computers serve the 
process of education? If we think of 
the computer as a general-purpose 
tool for working with symbols such 
as numbers, words, images and 
sounds, we realize that the possibili¬ 
ties are endless. At present, several 
major applications stand out: 

• As an instructional management 
tool—keeping track of grades, home¬ 
work assignments, progress through 
a course of curriculum, special edu¬ 
cation plans; 

•To teach computer literacy—pre¬ 
paring students for a computerized 
world; 

• For drill and practice—permitting 
students to review facts and basic 
skills at their own pace and in their 
own time; 

• Asa tutorial medium—the comput¬ 
er, as a lineal descendant of the teach¬ 
ing machine, can present information 
in textual and graphic form, quiz the 
student and branch depending upon 
student response; 

•As a discovery tool—programming 
languages, word processors, simula¬ 
tions, games, graphics packages and 
mathematical modeling routines all 
provide tools -that help students ex¬ 
plore and create ideas. The difference 
between these applications and the 
tutorial applications is that here the 
student takes the initiative in the 
learning process, rather than the 
computer. 

Solid research on the effectiveness 
of the computer in the classroom is 
still sketchy. But the current consen¬ 
sus is that the computer can acceler¬ 
ate learning in many situations. There 
is no evidence that a computer can 
substitute for a good teacher, but 
there is evidence that a well-devel¬ 
oped computer-assisted curriculum 
can help less-able or less-experienced 
teachers do a better job. 

George Hanify, director of comput¬ 
er applications at the Merrimack Ed¬ 


ucation Center in Massachusetts, for 
example, has been evaluating the ef¬ 
fectiveness of timeshared reading 
curriculum in several Massachusetts 
schools. One year he found few gains 
in the classes with computer instruc¬ 
tion relative to control classes. The 
next year he found significant gains. 
The difference seemed to be that in 
the first year the computer system 
was up against a talented, experi¬ 
enced team of teachers. In the second 
year, the teaching staff instructing 
the control group was much less ex¬ 
perienced. 

"The computers seem to have 
helped relatively inexperienced 
teachers get up to speed much 
faster," says Hanify. 

Many educators feel that the poten¬ 
tial of the computer as a learning tool 
has yet to be tapped—we simply don't 
know yet how best to use it. 

Says Dr. Ludwig Braun, "If we give 
youngsters spontaneous access to 
computers, the results will be stag¬ 
gering. Children who are now three 
to five years old, if given the kind of 
access to computers that is now possi¬ 
ble, will develop intellectually in 
ways that we cannot now compre¬ 
hend—with depth and breadth be¬ 
yond anything we can conceive." 

But instructional effectiveness is 
only one dimension. Two other bene¬ 
fits are of nearly equal importance. 
First, computers can help take a heavy 
management load off burdened teach¬ 
ers and administrators; and second, 
kids love them. 

Dr. Kirk Wilson of Boston Univer¬ 
sity says that in the area of special ed¬ 
ucation alone the management load 
in education is staggering. The 1975 
Education for All Handicapped Chil¬ 
dren Act, for example, requires that 
handicapped children be serviced in¬ 
dividually and "integrated" into reg¬ 
ular education wherever possible. 

"Special education teachers must 
now prepare annual individual edu¬ 
cational plans of two to 25 pages for 
each of this country's 4.03 million 
handicapped students," says Wilson. 
"The (plans) must state present levels 
of performance, specific individual¬ 
ized annual goals and short-term ob¬ 
jectives for the coming year." 


Wilson, through a company called 
Learning Tools, Inc., has developed a 
sophisticated microcomputer-based 
management system to help educa¬ 
tors out of the resulting logjam. 

The management potential of the 
computer helps sell the teachers and 
the administrators, but the fact that 
the computer is fun to use, patient, 
never moody, picky or cross and that 
it encourages interaction sells the 
kids. Chuck Carlson of Random 
House tells of a school that installed 
computers with rather conventional 
tutorial software—the purportedly 
dull basic reading and 'rithmetic 
stuff. The students liked it so much 
they pressured the administration to 
open up the school an hour before 
and an hour after regular hours so 
that they could get extra time at the 
computers. 

One teacher says that at her school 
the kids are in the habit of stealing 
anything that isn't nailed down. "But 
they don't rip off the computers," she 
says. "They know that if they do, 
school will be a much more boring 
place." 

Selling Points 

While hardware and software ven¬ 
dors note the exploding enthusiasm 
for computers in the schools, how¬ 
ever, they also wonder when the in¬ 
terest will translate into sales and 
profits. The hardware manufacturers 
seem less worried on this score than 
the software people. According to 
Bell & Howell's Frederic Michael, the 
educational computing market is still 
hardware-driven and, despite tight 
money, resources are being diverted 
from many sources to bring comput¬ 
ers into the schools. 

The major concern of hardware 
vendors is the likely effects of Reagan 
administration cutbacks on federal 
funds to education. The present Na¬ 
tional Science Foundation (NSF) bud¬ 
get for science education is $130 mil¬ 
lion, according to NSF's Dorothy 
Derringer, but the Administration is 
proposing $9.9 million for next year 
and the most promising proposal 
from Congress is $75 million. A large 
share of this budget goes into com¬ 
puter hardware and software. 
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electronic components 


Belmont, California 94002 


TTL 


One-Stop Component Center ® 

This is a partial listing of over 500 items available 
from 500 authorized Jim-pak Distributors: 


7400 . . . 

. . . 2/.85 

7490 . . . 

. . . .85 

7402 . . . 

. . . 2/.8S 

7493 . . . 

. . . .85 

7404 . . . 

. . . 2/.85 

74100. . . 


7406 .. . 

. . .2/1.19 

74109. . . 

. . .2/1.19 

7407 .. . 

. . .2/1.19 

74121. . . 

... .69 

7408 .. . 

. . . 2/.89 

74123. . . 

... .99 

7410 . . . 

. . . 2/.85 

74150. . . 

. . . .1.95 

7414 . . 

... .99 

74154. . . 

. . . .1.95 

7417 . . . 

. . .2/1.10 

74157. . . 

... .99 

7420 . . . 

. . . 2/.85 

74161. . . 

. . . .1.19 

7447 . . . 

. . . .1.19 

74164. . . 

. . . .1.59 

7474 . . . 


74174. . . 

. . . .1.59 

7475 . . . 

... .79 

74175. . . 

. . . .1.49 

7476 . . . 

... .69 

74192. . . 

. . . .1.19 

7485 .. . 

. . . .1.19 

74193. . . 

. . . .1.19 

7486 . . . 

. . .2/1.19 

74367. . . 

... .99 

7489 . . . 

. . . 2.99 

74393. . . 

. . . .1.95 



mm 

GRAB BAGS 



GB100 

GB101 

GB102 

GB103 

GB108 

GB110 

GB113 

GB116 

GD117 

GB120 


Cer. Caps. (100) 2.95 

Mylar Caps. (60) 4.95 
Electrolytics (60) 4.95 
Tantalums (40) 4.95 

TTL IC’S (50) 4.95 

Asst. LEDs (100) 5.95 
Trimmers (30) 4.95 

V4W Resist. (200) 2.95 
VzW Resist. (200) 2.95 
Slide Switch (25) 3.95 


GE3123 

GB127 

GB137 

GB139 

GB140 

GB141 

GB145 

GB154 

GE3162 

GB173 


Heat Sinks (30) 3.95 

Transistors (100) 3.95 
Chokes (50) 3.95 

Term. Strips (40) 3.95 
Spcr/Stndff (150) 2.95 
Washers (200) 2.95 

Lugs (100) 2.95 

l&2w Resist. (100) 2.95 
7-Seg. Dsplys. (50) 5.95 
3/8” Pots. (100) 5.< 


.95 


LS Schottky WP 


74LS00. . . 

. . .55 

74LS109 . . . . 

. .79 

74LS02. . . 

. . .55 

74LS123 . . . . 

1.95 

74LS04. . . 

. . .69 

74 LSI38 . . . . 

1.49 

74LS08. . . 

. . .55 

74LS139 . . . . 

1.49 

74LS10. . . 

. . .55 

74LS154 . . . . 

2.49 

74LS14. . . 

. . 1.09 

74LS157 . . . . 

1.49 

74LS30. . . 

. . .55 

74LS161 . . . . 

1.79 

74LS32. . . 

. . .69 

74LS174 . . . . 

1.79 

74LS38. . . 

. . .69 

74LS175 . . . . 

1.79 

74LS42. . . 

. . 1.49 

74LS192 . . . . 

1.89 

74LS47. . . 

. . 1.49 

74LS193 . . . . 

1.89 

74LS48. . . 

. . 1.79 

74LS221 . . . . 

1.95 

74LS73. . . 

. . .79 

74LS244 . . . . 

2.49 

74LS74. . . 

. . .79 

74LS245 . . . . 

3.49 

74LS75. . . 

. . .99 

74LS367 . . . . 

1.29 

74LS85. . . 

. . 1.95 

74LS374 . . . . 

2.49 

74LS90. . . 

. . 1.09 

81LS97. 

2.49 


POTENTIOMETERS 

if, 



2 Watt @ 70°C 



3/4 Watt @ 70°C 


4000 

4001 

4002 
4006 

4009 

4010 

4011 
4013 

4016 

4017 

4018 
4020 

4023 

4024 
4027 


CMOS 

.69 4030 79 

.69 4040 1.95 

.69 4044 1.39 

1.95 4046 2.49 

.89 4047 2.75 

.85 4049 89 

.69 4050 89 

.85 4051 1.95 

.85 4066 1.19 

1.49 4069 79 

1.49 4070 79 

2.19 4071 79 

.49 4081 69 

1.29 4093 1.19 

.89 4511 1.95 


CONNECTORS 



DB25P D-Subminiature Plug 3.95 

DB25S D-Subminiature Socket 4.95 

DB51226 Cover for DB25P/S 2.25 

22/44SE P.C. Edge 2.95 

UG88/U BNC Plug 2.19 

UG89/U BNC Jack 3.95 

UG175/U UHF Adapter .59 

S0239 UHF Panel Recp. 1.49 

PL258 UHF Adapter 1.95 

PL259 UHF Plug 1.95 

UG260/U BNC Plug 2.39 

UG1094/U BNC Bulkhead Recp. 1.49 


LINEAR 


LM301N. . 



.59 

LM7805T . 



1.75 

LM305H. . 



1.39 

LM7812T . 



1.75 

LM307N . . 



.75 

LM7815T . 



1.75 

LM308N. . 



1.19 

LM380N. . 



1.49 

LM309K. . 



2.25 

LM384N. . 



2.49 

LM310N. . 



2.69 

LM555N. . 



.69 

LM311N. . 



1.49 

LM556N. . 



1.49 

LM317T . . 



2.29 

LM565N. . 



1.95 

LM318N. . 



2.95 

LM566N. . 



1.95 

LM319N. . 



2.95 

LM567N. . 



1.79 

LM320K-5. 



2.25 

LM723N. . 



.79 

LM7905T . 



1.75 

LM741N. . 



.65 

LM7912T . 



1.75 

LM1310N . 



2.95 

LM7915T . 



1.75 

LM1458N . 



.99 

LM323K. . 



5.95 

LM1488N . 



1.59 

LM324N. . 



1.29 

LM1489N . 



1.59 

LM337T . . 



2.29 

LM1800N . 



4.49 

LM339N. . 



1.29 

76477 N. . . 



3.95 



7/8” Slotted Shaft 

15 Turn Pot. 

Linear Taper 

Linear Taper 

IK 5K 10K 

ioon soon IK 

25K 50K 100K 

5K 10K 50K 

1 Meg 

100K 500K IMeg 

CMU . . $2.95 

830P . .$1.79 


JE215 Adjustable 
Dual Power Supply 


General Description: The JE215 is a Dual Power 
Supply with independent adjustable positive and nega¬ 
tive output voltages. A separate adjustment for each 
of the supplies providesthe user unlimited applications 
for 1C current voltage requirements. The supply can 
also be used as a general all-purpose variable power 
supply. 

FEATURES: 

• Adjustable regulated power supplies, 
pos. and neg. 1.2VDC to 15VDC. 

v • Power Output (each supply): 

5VDC @ 500mA, 10VDC@ 750mA, 
12VDC@ 500mA, and 
1 5VDC @ 175mA. 

• Two, 3-terminal adj. 1C regulators 
with thermal overload protection. 

• Heatsink regulator cooling 

• LED ''on” indicator 

• Printed Board Construction 

• 1 20V AC input 

• Size: 3-1 /2”w x 5-1/16”L x 2”H 





JE215 Adj. Dual PowerSupply Kit (as shown) . . $24.95 

(Picture not shown but similar in construction to above) 

JE200 Reg. Power Supply Kit (5VDC, 1 amp) . . $14.95 
JE205 Adapter Brd. (to JE200) ±5,±9 & ±12V. . $12.95 
JE210 Var. Pwr. Sply. Kit, 5-15VDC,to 1.5amp. . $19.95 


DESK TOP ENCLOSURES 



DTE-8 (Pictured).$31.95 

DTE-11 (Pictured). 34.95 

DTE-14. 36.95 

DTE-HK (Case for JE600) 47.95 

DTE AK (Case for JE610) (Pictured) . . . 52.95 


JOYSTICKS 




JS-100K 100K Linear Taper Pots.$5.49 

JVC-40 40K (2) Video Controller. 5.95 


WALL TRANSFORMERS 

AC250 250mA 12VAC (117V/60Hz). . . $3.95 


DV9200 200mA 9VAC (117V/60Hz). 


3.95 


SOCKETS 


Low Profile 


Wire Wrap 


8 pin LP . 

. . 2/.59 

14 

pin WW tin .75 

14 

pin 

LP . 

. . 2/.69 

14 

pin WW gold 1.09 

16 

pin 

LP . 

. . 2/. 79 

16 

pin WW tin .79 

18 

pin 

LP . 

. . 2/. 89 

16 

pin WW gold 1.19 

20 

pin 

LP . 

. . 2/.99 

24 

pin WW gold 1.69 

22 

pin 

LP . 

. .2/1.09 

40 

pin WW gold 2.75 

24 

pin 

LP . 

. . .79 

14 

p. plug/cover 1.29 

28 

pin 

LP . 

. . .82 

16 

p. plug/coverl.39 

36 

pin 

LP . 

. . .99 

24 

p. plug/cover 1.95 

40 

pin 

LP . 

. . 1.19 

Also,The Molex Line 


DIODES & TRANSISTORS 


IN751 . . . 

. . 2/.59 

2N2219A. . 

. .2/1.19 

IN757 . . . 

. . 2/.59 

2N2222A. . 

. . 2/.89 

IN1188. . . 

. . 2.69 

2N2907A. . 

. . 2/.89 

IN3600. . . 

. . 5/.99 

2N 3055. . . 

. . .99 

IN4001. . . 

. . 4/.59 

2N3772. . . 

. . 2.25 

IN4004. . . 

. . 4/.69 

2N3904. . . 

. . 2/.69 

IN4007. . . 

. . 4/.79 

2N 3906. . . 

. . 2/.69 

IN4148. . . 

. . 10/. 99 

2N4401. . . 

. . 2/. 79 

IN4733. . . 

. . 2/.69 

2N 4403. . . 

. . 2/. 79 

IN4734. . . 

. . 2/.69 

2N5129. . . 

. . 2/.69 

IN4735. . . 

. . 2/.69 

2N5139. . . 

. . 2/.69 

IN4742. . . 

. . 2/.69 

2N5210. . . 

. . 2/. 79 

IN4744. . . 

. . 2/.69 

2N5951. . . 

. .2/1.29 


CAPACITORS 


Dipped Tantalum 

ELECTROLYTIC 

.lmfd@35V 

2/. 89 

lmfd@50V 

3/.69 

.47mfd@35V 

2/.89 

4.7mfd @50V 

2/.S9 

lmfd@35V 

2/.89 

lOmfd @50V 

2/.69 

2.2mfd @25V 

2/1.09 

22mfd@50V 

2/. 79 

3.3mfd@25V 

2/1.19 

47mfd@50V 

2/.89 

4.7mfd@25V 

2/1.39 

lOQmfd @5QV 

.59 

lOmfd @25V 

1.19 

220mfd@50V 

.69 

33mfd@25V 

3.95 

iOOOmfd @25V 

1.19 

100V MYLAR 

2200mfd@16V 

1.39 

.OOl-.Olmfd 

4/. 79 

50V CERAMIC 

.022m fd 

4/.89 

10pf-.022mfd 

4/.59 

.047mfd 

4/.99 

.047mfd 

4/.69 

.lmfd 

4/1.19 

.lmfd 

4/. 79 

.22mfd 

4/1.29 




MICROPROCESSORS 


Z80A 

CPU (4MHz) 

14.95 

MC6800 

8 Bit MPU 

14.95 

8080A 

CPU 

6.95 

8212 

8 Bit I/O Port 

3.95 

8216 

Bi-Directional Bus Driver 

4.49 

2513/2140 

Character Generator 

12.95 

8T97 

Tri-State Hex Buffer 

2.25 

AY-5-1013 

30K Baud UART 

6.95 

AY-5-2376 

88-Key Keyboard Encoder 13.95 

2114-3 

4K Static RAM (300ns) 

6.95 

MK4116 

16K Dynamic RAM (250ns) 

4.95 

2708 

8K EPROM 

6.95 

2716 

16K EPROM (+5V) 

10.95 


Digital Thermometer Kit 





Dual sensors switching control for indoor/outdoor 
or dual monitoring. Continuous LED .8" ht. display. 
Range: 40F to 199°F / -40"C to 100°C. Accuracy 
• 1 “ nominal. Set for Fahrenheit or Celsius. Simulated 
walnut case. AC wall adapter included. 

Size: 3‘4''h x 6-5/8'w x 1-3/8”d. 

JE300 $39.95 


✓ See List of Advertisers on page 210 
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If given the kind of access to computers 
that is now possible, 

(children) will develop intellectually in ways 
that we cannot now comprehend. 


U.S. House of Representatives sci¬ 
ence consultant Robert Smythe sees 
"serious dislocations" in educational 
computing programs in the event of a 
substantial withdrawal of federal 
funds. Several observers feel, how¬ 
ever, that the dislocations will be 
more serious in the long term than 
the short. Schools have found many 
nonfederal sources of funds for com¬ 
puters—one school sells software; the 
students of another organized a fund¬ 
raising program. Bake sales are a pop¬ 
ular way to raise funds for school 
computers, and in Bartlesville, OK, 
the PTA sold candles. 

The lohg-term effect of federal cut¬ 
backs, however, will show up in a 
growing disparity of educational ad¬ 
vantages between affluent and poor 
school districts. The affluent districts 
will find the money to cdntinue vig¬ 
orous computer-aided programs, but 
the poor districts will not. Moreover, 
a cutback in research funds will cur¬ 
tail sbme important research and de¬ 
velopment projects, according to 
Dorothy berringer. 

"We'll be stuck in the drill-and- 
practite mode, but the more imagina¬ 
tive applications will develop much 
more slowly," she says. 


The software vendors are a slightly 
more pessimistic lot than the hard¬ 
ware people. Chuck Carlson of Ran¬ 
dom House points out that there is 
still not a large eriough base of hard¬ 
ware in the schools for major tradi¬ 
tional publishing houses to justify 
enormous development funds for 
software. Several iarge publishers, 
including Science Research Associ¬ 
ates, Scott-Foresman, Random House 
and Addison-Wesley have made 
moves in that direction and several 
others have made noises. But medi¬ 
um-sized Milliken seems to hold a po¬ 
sition of leadership for the moment in 
product availability and commitment 
to development. 

Some people say that the large pub¬ 
lishers are too conservative to carry 
the banner, however. They expect 


new faces to show up among the 
leaders of educational publishing as 
smaller and more aggressive compa¬ 
nies get the jump on the traditional 
giants in product development. But 
even smaller companies have ques¬ 
tions about the potential of the educa¬ 
tional market. 

Says John Victor of Program De¬ 
sign, Incorporated, a small but ag¬ 
gressive software developer, "The 
education market has not been very 
regular. The schools have been steal¬ 
ing software and that's not a very 
good situation for developing soft¬ 
ware." 

The issue of unauthorized copying 
or piracy in education is a tender 
topic. Most publishers have horror 
stories, but few publishers are willing 
to take on a large school district in a 
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court of law, particularly one that 
may very well be a major customer 
for other materials. Consequently, 
there is evidence that some publish¬ 
ers have held back on investment in 
software development while await¬ 
ing a solution to the problem. 

However, Rick Holden of J. L. 
Hammett, a major school supply 
house, says that "too much time is 
being spent on trying to protect the 
product and not enough time is spent 
on creating good curriculum materi¬ 
als." Chuck Carlson of Random 
House concurs: "My boss says that 
We as publishers cannot be con¬ 
cerned about a small percentage of 
people who are going to do some¬ 
thing wrong." 

Allen Rosen of Microphys Pro¬ 
grams, another $mall educational 
software developer, says that while 
piracy is a problem, the fact that fed¬ 
eral funding has to date subsidized 
public-domain softvyare develop¬ 
ment jeopardizes return on invest¬ 
ment from the private sector, and 
that this has held up development. It 
is true that thousands of programs are 
being written by teachers and stu¬ 
dents in schools and many of them 
are excellent. But the difference be¬ 


tween a program and a marketable 
product is profound. 

Quality marketable curriculum ma¬ 
terials must be educationally sound, 
appropriate for a large number of us¬ 
ers and technically polished. This ar¬ 
gues against development by the in¬ 
spired amateur and for development 
by well-integrated teams of curricu¬ 
lum specialists, programmers, writ¬ 
ers and artists. 

But the reason that educators don't 
yet have the quantity or the quality of 
software that they want is probably 
due neither to piracy nor competition 
between federal and private re¬ 
sources. Chuck Carlson points out 
that the market for microcomputer- 
based materials in education is really 
less than a year old. 

"I doubt if this year the market will 
live up to its expectations," he says. 
"A lot of hardware will have to be 
bought before we'll have a larger 
software market. It takes almost 
three years to do anything and we're 
just getting started." 

Other people concur. Cheryl 
Wiener of McGraw-Hill notes ex- 

t 

traordinary increase in the level of 
activity within her company over the 


past year. She points to quite a num¬ 
ber of companies that are gearing up 
for release of products in the 1981/82 
school year. 

The educational market seems to 
be coming out of a long sleep. There 
is formidable momentum and a nota¬ 
ble degree of acceptance of the com¬ 
puter by administrators, teachers and 
students. Moreover, there is substan¬ 
tial outside pressure being exerted on 
schools to expose their students to 
computers, in order to prepare them 
for a world that is increasingly run by 
computer. 

The two major forces that may 
slow up and stand in the way of the 
development of the educational mar¬ 
ket are federal cutbacks and the mas¬ 
sive job of training more than two 
million administrators and teachers. 
But if last year is any indication, our 
educators are up to the challenges. If 
the educational market does indeed 
develop to its potential, the indisput¬ 
able winner will be society as a whole. 

Dr. Braun of the State University of 
New York at Stonybrook says, "Put a 
computer into the hands of a kid and 
then get out of the way." It looks like 
that is just exactly what we as a socie¬ 
ty are setting about to do. ■ 
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You won't lose your cool with this lesson-planning program in Microsoft BASIC. 


Tame That 


Blackboard Jungle 

By James A. Ingram 


T here I was, faced with the begin¬ 
ning of a new school year and the 
many preparations that go with teach¬ 
ing. Dismally, I recalled former years 
of lesson plans scribbled on the pre¬ 
scribed forms, out of step with actual 
class activities by midweek, hardly 
ever up to date, and seldom kept on 
file for future reference. 

Trying to turn the tide of frustra¬ 
tion, I brightly reminded myself that 
it was only July, and I was already 
finding time to think about such 
things. Would this be the year that I 
would finally get my act together? 

The thought of constantly rearrang¬ 
ing plans and the paperwork involved 
rang a bell somewhere in the cob¬ 
webby depths of my summer-vaca¬ 
tion mind. Didn't I have a better way 
of handling such data? 

Data! The computer! 

I decided that a few minutes of pro¬ 
gramming before actually sitting 
down to write my ninth grade earth 
science plans would pay off in organi¬ 
zation if not in time. Off I went to the 
computer. 

As is so often the case with amateur 
computer programmers, the few 
minutes of programming turned into 
a two-day marathon. But the end 
product was worth it. 

Designed to run on my Heath H-8 
system with H-9 terminal (modifica¬ 
tions for the H-19 are straightforward) 


Address correspondence to James A. Ingram , 804 
N. C St., Broken Bow, NE 68822. 


and H-17 dual disk drives, the pro¬ 
gram performs three main functions: 
entry of activities, insertion and dele¬ 
tion of activities and display of cur¬ 
rent information. (Even if you have no 
use for lesson-planning, you may find 
the screen display concepts useful in 
other applications.) 

The program operates on a disk file 
that contains a list of the day and date 
of every actual class throughout the 
school year. In my school calendar, 
the first day is Aug. 25 and the last 
day is May 29. Because of Microsoft 
BASIC's internal operations, the file 
is made of two entries—the first is the 
day and date, and the second is a 
string of 39 blanks which will eventu¬ 
ally contain that day's activity. The 
program dimensions for 300 days and 
dates and for 300 activities. Most 
school years are less than 185 class 
days, so there's plenty of room in the 
program for expansion. This requires 
quite a bit of both string and disk 
space, so the program uses the 
CLEAR 12000 statement to open the 
necessary string space. 

The initial disk file contains blanks 
where assignments will be stored. It 
only grows if you add more assign¬ 
ments past the end of the calendar 
(more about this later). On my system 
each file occupies about 50 disk sec¬ 
tors, or about 12K—185 lines of 80 
characters each. I needn't worry 
about it since my system has 56K, but 
it could be pared down for smaller 
systems by reducing the amount of 
space dimensioned or even by break¬ 


ing the year into semesters or quar¬ 
ters. The program itself occupies only 
about 6K of memory in Microsoft's 
condensed format. 

The blank calendar is the only re¬ 
quired disk file in addition to the pro¬ 
gram and is named SY1:CLASDAYS. 
DAT (the disk drives are referred to 
as SY0: and SY1:; the .DAT identifies 
the file as a data file). I created it us¬ 
ing my text editor, which generates 
files in the same format as BASIC 
data files (standard ASCII format). If 
you don't have this option, you can 
write a program using READ and 
DATA statements to generate the file. 
Other files—actual lesson plans—will 
be added to the disk catalog as you 
generate them with the main pro¬ 
gram presented here. 

The program itself contains nine 
distinct processes. The two most im¬ 
portant are assignment entry and 
screen display; in addition, it pro¬ 
vides routines for printing, insertion 
of assignments between existing as¬ 
signments, deletion of assignments 
with closing of the resulting gaps, 
storage and retrieval routines for the 
disk system, generation of complete¬ 
ly new files and a brief listing of avail¬ 
able commands in the event you for¬ 
get them. 

Program Commands 

The simplest commands are single 
letters followed by a carriage return. 
Typing S will store your lesson plan 
on disk; typing R will retrieve it from 
the disk for more work. Entering N 
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will pull the blank file SY1:CLAS- 
DAYS.DAT into the program so you 
can start a new file from scratch, and 
typing H or HELP will list several 
pages of abbreviated instructions. 
Typing L will, among other things, 
bring up a screen display of the les¬ 
son plan you are working on. 

The remaining commands need 
numbers with a letter to specify loca¬ 
tions within the lesson plan. Typing 
E(15)EXAM—CHAPTER 1 will put 
EXAM—CHAPTER 1 into the plan at 
day 15. (The days are numbered con¬ 
secutively for easy reference; they do 
not correspond to the dates.) If there 
was already an assignment there, the 
old one would be erased and lost. 
This is an easy way to swap one as¬ 
signment for another if you change 
your mind for a given day. 

Entering 0(41,6) moves all assign¬ 
ments after day 41 down six days on 
the calendar, creating an opening for 
more assignments without deleting 
any of the original ones. It always 
must have two numbers in the paren¬ 
theses separated by a comma. 

Typing C(42) will close the gap cre¬ 
ated with the O command above. The 
lesson-planning program determines 
how many blank lines are in the gap, 
and automatically moves the follow¬ 
ing assignments up. 

Note that in this case the number is 
that of the first blank, not the last as¬ 
signment before the gap. If you have 
multiple gaps in the plan, you will 
have to use this command once for 
each gap. Only one number is used in 
the parentheses here. 

P( 16,20) gives a printed copy of the 
lesson plans for days 16 through 20, 
inclusive. Since my printer is tied to a 
terminal rather than a separate port, 
the routine gives me a chance to turn 
on and adjust the printer first. Then it 
prints the plans for the requested 
days. This command requires two 
numbers separated by a comma. 

The Video Display 

The screen display routine, or list¬ 
er, is one of the most interesting fea¬ 
tures of the program. My system 
transfers data to the screen at 9600 
bits per second (bps), so filling the 
screen with 12 80-character lines 
takes only about one second. If your 
system is slower, this may become a 
bottleneck in the use of the PLANS. 
BAS program; it should be okay 
down to about 4800 bps. 

The display routine creates a w in- 
dow for the data one page in size; in 


my case, a page is ten lines (ten class 
days). The window can be moved up 
or down one page at a time or one line 
at a time anywhere within the 300 di¬ 
mensioned days. This is done by typ¬ 
ing single-letter commands. No car¬ 
riage return is needed; the screen re¬ 
sponse is immediate. Line 1480 of the 
program (Listing 1) accomplishes this 
with an INPUTS) 1) statement (the 1 
refers to the number of characters to 
accept before execution of the com¬ 
mand). Other versions of BASIC may 
use INKEY $ or another similar state¬ 
ment. The window commands are: 

• F—moves window ahead (to a later 
date) one page 

• R—moves window back (to a previ¬ 
ous date) one page 

• U—moves window ahead (to a later 
date) one day 

• D—moves window back (to a pre¬ 


vious date) one day 

•T—moves window to first page 

(top) 

• B—moves window to last page (bot¬ 
tom) 

• E—exits to main command loop 
without erasing screen 

To alter a lesson plan locate the in¬ 
formation to be altered by using the 
lister, then type E. When the prompt 
appears, enter your alterations with 
the main commands. (Note that with¬ 
in the lister, the prompt does not ap¬ 
pear. Commands which make 
changes in the data require the 
prompt to be present.) 

You enter the lister by typing L. 
The result is a display of the first page 
(the first ten days). If you wish to en¬ 
ter at some other page, simply type 
the number of the first day desired in 
parentheses after the L. L( 120) will 


DAY 1 

25 AUGUST 1980 MONDAY 

GETTING STARTED 

DAY 2 

26 AUGUST 1980 TUESDAY 

INTRO TO EARTHSCI. 

DAY 3 

27 AUGUST 1980 WEDNESDAY 


DAY 4 

28 AUGUST 1980 THURSDAY 


DAY 5 

29 AUGUST 1980 FRIDAY 


la. Result of E(1 (GETTING STARTED and E(2)INTRO TO EARTHSCI. 

DAY 1 

25 AUGUST 1980 MONDAY 

GETTING STARTED 

DAY 2 

26 AUGUST 1980 TUESDAY 


DAY 3 

27 AUGUST 1980 WEDNESDAY 

INTRO TO EARTHSCI. 

DAY 4 

28 AUGUST 1980 THURSDAY 


DAY 5 

29 AUGUST 1980 FRIDAY 


lb. Result of using 0(1,1) 


DAY 1 

25 AUGUST 1980 MONDAY 

GETTING STARTED 

DAY 2 

26 AUGUST 1980 TUESDAY 

PRETEST 

DAY 3 

27 AUGUST 1980 WEDNESDAY 

INTRO TO EARTHSCI. 

DAY 4 

28 AUGUST 1980 THURSDAY 


DAY 5 

29 AUGUST 1980 FRIDAY 


lc. Result of using E(2)PRETEST 


DAY 1 

25 AUGUST 1980 MONDAY 

GETTING STARTED 

DAY 2 

26 AUGUST 1980 TUESDAY 

PRETEST 

DAY 3 

27 AUGUST 1980 WEDNESDAY 


DAY 4 

28 AUGUST 1980 THURSDAY 


DAY 5 

29 AUGUST 1980 FRIDAY 

INTRO TO EARTHSCI. 

Id. Result of using 0(2,2) 


DAY 1 

25 AUGUST 1980 MONDAY 

GETTING STARTED 

DAY 2 

26 AUGUST 1980 TUESDAY 

PRETEST 

DAY 3 

27 AUGUST 1980 WEDNESDAY 

SCIENTIFIC NOTATION 

DAY 4 

28 AUGUST 1980 THURSDAY 


DAY 5 

29 AUGUST 1980 FRIDAY 

INTRO TO EARTHSCI. 

le. Result of using E(3)SCIENTIFIC NOTATION 

DAY 1 

25 AUGUST 1980 MONDAY 

GETTING STARTED 

DAY 2 

26 AUGUST 1980 TUESDAY 

PRETEST 

DAY 3 

27 AUGUST 1980 WEDNESDAY 

SCIENTIFIC NOTATION 

DAY 4 

28 AUGUST 1980 THURSDAY 

INTRO TO EARTHSCI. 

DAY 5 

29 AUGUST 1980 FRIDAY 


If. Result of using C(4) 


Fig. 1. Printout resulting from N, E, O and C commands. All samples obtained using P(l,5). 
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display days 120 through 129. This 
will not work within the lister (there 
is no L command in the lister's vocab¬ 
ulary). 

Using the Program 

A typical work session might go 
something like this. To start a new 
lesson plan for earth science, type N 
to retrieve the blank calendar from 
the disk. Day 1 will be devoted to 
handing out books, taking roll, and 
similar getting-started stuff, so type 
E(1 (GETTING STARTED and hit the 
return key. For day 2 you might enter 


E(2)INTRO TO E. SCIENCE. By typ¬ 
ing L you get a display of days 1 
through 10—days 3 through 10 are 
still blank (see Fig. la). Suppose you 
want to give a pretest on earth sci¬ 
ence concepts and it needs to be giv¬ 
en on day 2. Type 0(1,1) and the in¬ 
troductory activity is moved down to 
day 3, leaving a blank at day 2 (see 
Fig. lb). By typing E(2)PRETEST, the 
pretest activity is placed at day 2. 
Listing the first page with the L com¬ 
mand confirms it (see Fig. lc). 

After entering other data and rear¬ 
ranging it as needed (see Figs. Id—If), 


you are ready to store the plan on the 
disk. Typing S causes a request for a 
file name; enter an appropriate name 
according to your system notation—I 
used SYL:EARTHSCI.DAT. If at a fu¬ 
ture date more changes or additions 
are necessary, you can retrieve a file 
by typing R; the computer again will 
ask for a file name. Be careful with 
both of these commands and the N 
command—they will erase all data in 
memory in the process of loading the 
new file. However, the most you 
stand to lose is that day's work—the 
previous version is still safe on the 
disk. 

If you inadvertently enter a nonex¬ 
istent file name, the program will 
stop with an error message; restart 
the program by entering RUN. 

The only time the program requests 
a file name is when loading an exist¬ 
ing file from the disk or when storing 
a brand new file. It will not ask for a 
file name when storing an existing 
file. This eliminates the possibility of 
wiping out an entire file by enter¬ 
ing the wrong file name, or of storing 
the same file under slightly different 
file names created by a typographical 
error. 

You can end your session by typing 
P(l,10) to get a printed copy of the 
lesson plans. When completed, the 
computer instructs you to remove the 
paper, then returns to the main com¬ 
mand loop. Stop the program by typ¬ 
ing CONTROL-C. 

About the Program 

The program itself consists of the 
main command loop and nine sub¬ 
routines. The main command loop 
consists of a page of directions, LINE 
INPUT statement to allow command 
entry and a series of IF. . . THEN 
statements to decipher the first letter 
of the command and send control to 
the correct subroutine. The IF. . . 
THEN statement without the GO- 
SUB at line 310 is necessary because 
the subroutine at line 2570 begins 
with a CLEAR statement; BASIC 
would lose track of where the sub¬ 
routine was called from. At the end of 
the IF. . .THEN statements there is 
an error trap to prevent incorrect en¬ 
tries from occurring. 

The Assignment Entry routine's 
first task is to decipher the rest of the 
command. Lines 410 through 450 de¬ 
cipher the day number and convert it 
from string to number format. P$ 
variable is then assigned the data por¬ 
tion of the original command. The op- 


Listing 1. The PLANS. BAS lesson-planning program. 

100 REM *** PLANS.BAS *** 

110 REM JAMES A. INGRAM 804 NO. C ST. 

120 REM BROKEN BOW, NEBRASKA 68822 

130 CLEAR 12000 

140 REM **** MAIN COMMAND LOOP **** 

150 PRINT CHR$(12) 

160 PRINT "ENTER COMMANDS AS FOLLOWS:" 

E > ENTER DATA IN BLANK OR CHANGE TO NEW DATA" 
CLOSE GAP IN DATA" 

OPEN GAP IN DATA" 

HELP (PRINT THIS LIST)" 

STORE DATA" 

RETRIEVE DATA" 

BEGIN A NEW FILE" 

LIST DATA ON SCREEN FOR REVIEW" 

PRINT DATA" 


170 

180 

190 

200 

210 

220 

230 

240 

250 

260 

270 

280 

290 

300 

310 

320 


350 

360 

370 

380 

390 

400 

410 

420 

430 

440 

450 

460 


490 

500 

510 

520 


570 

580 

590 

600 


630 

640 

650 

660 

670 

680 


THEN GOSUB 
THEN GOSUB 
THEN GOSUB 
THEN GOSUB 
THEN 2570: 
THEN GOSUB 


PRINT " 

PRINT " C 

PRINT " 0 

PRINT " H 

PRINT " S 

PRINT " R 

PRINT " N 

PRINT " L 

PRINT " P 

LINE INPUT "[";C$ 

IF LEFT$(C$,1)="E" 

IF LEFT$(C$,1)="C" 

IF LEFT$(C$,1)="0" 

IF LEFTS(C$,1)="S" 

IF LEFTS(C$,1)="N" 

IF LEFTS(C$,1)="R" 

330 IF LEFTS(C$,1)="L" 

340 IF LEFTS(C$,1) = "P" 

IF LEFTS(C$,1)="H" 

PRINT "INCORRECT ENTRY 
GOTO 260 

REM **** ASSIGNMENT 
L $="" 

L=0 

FOR X=3 TO 5 

IF MID$(C$,X,1)=")" THEN 450 
L$=L$+MID$(C$,X,1) 

NEXT X 
L=VAL(L$) 

L0=LEN(C $)-X 
470 P$(L)=RIGHT$(C$,L0) 

480 RETURN 

REM **** CLOSE GAP ROUTINE **** 
L1=0:L1$="" 

FOR X=3 TO 10 

IF MID$(C$,X,1)=")" THEN 550 
530 Ll$=Ll$+MID$(C$,X,1) 

540 NEXT X 
550 Ll-VAL(Ll$) 

560 L=0 

FOR X=L1 TO Ll+10 
IF LEFTS(P$(X),5)=" 

NEXT X 

FOR Y=L1+L TO P 
610 SWAP P$(Y),P$(Y-L) 

620 NEXT Y 
P=P-L 
RETURN 

REM ********** OPEN FOR INSERTION 
Ll=0:L2=0:Ll$="":L2$="" 

FOR X=3 TO 10 

IF MID$(C$,X,1)="," THEN 710 
690 Ll$=Ll$+MID$(C$,X,1) 

700 NEXT X 

710 FOR Y=X+1 TO 10 

720 IF MID$(C$,Y,1)=")" THEN 750 

730 L2$=L2$+MID$(C$,Y,1) 

740 NEXT Y 
750 L1=VAL(Ll$) 

760 L2=VAL(L2$) 

770 FOR X=P TO Ll+1 STEP -1 
780 SWAP P$(X),P$(X+L2) 

790 NEXT X 


390:GOTO 370 
500:GOTO 370 
660:GOTO 370 
860:GOTO 370 

REM CAUSES 'CLEAR' - NO GOSUBS 
970:GOTO 370 
THEN GOSUB 1330:GOTO 370 
THEN GOSUB 1090:GOTO 370 
THEN GOSUB 2180:GOTO 370 
TRY AGAIN" 

ENTRY ROUTINE **** 


THEN L=L+1 ELSE 600 
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The MX-100. Not just better. Bigger. 

Epson. 


Our MX-80 was a pretty tough act to follow. I mean, 
how do you top the best-selling printer in the world? 

Frankly, it wasn't easy. But the results of all our 
sleepless nights will knock your socks off. 

The MX-100 is a printer that must be seen to be be¬ 
lieved. For starters, we built in unmatched correspon¬ 
dence quality printing, and an ultra-high resolution bit 
image graphics capability. Then we added the ability to 
print up to 233 columns of information on 15" wide 
paper to give you the most incredible spread sheets 
you're ever likely to see. Finally, we topped it all off 
with both a satin-smooth friction feed platen and fully 
adjustable, removable tractors. And the list of standard 
features goes on and on and on. 

Needless to say, the specs on this machine — and 
especially at under $1000 — are practically unbelievable. 
But there's something about the MX-100 that goes far 


beyond just the specs; something about the way it all 
comes together, the attention to detail, the fit, the feel. 
Mere words fail us. But when you see an MX-100, you'll 
know what we mean. 

All in all, the MX-100 is the most remarkable printer 
we've ever built. Which creates rather a large prob¬ 
lem for those of us at 
Epson. 

How are we going to 
top this? 

Your next printer. 

EPSON 

EPSON AMERICA, INC. 



23844 Hawthorne Boulevard • Torrance, CA 90505 • (213) 378-2220 
See the whole incredible Epson MX Series of printers at your Authorized Epson Dealer. 


^ See List of Advertisers on page 210 
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Listing 1 continued. 


800 FOR X=L1+1 TO L1+L2 
810 P$(X)=" 

820 NEXT X 
830 P=P+L2 
840 RETURN 

850 REM **** STORE ON DISK **** 

860 IF F$="" THEN GOSUB 940 
870 OPEN "0",1,F$ 

880 FOR X=1 TO P 
890 PRINT #1,A$(X) 

900 PRINT #1,P$(X) 

910 NEXT X 
920 CLOSE #1 
930 RETURN 

940 LINE INPUT "ENTER FILE NAME : ";F$ 

950 RETURN 

960 REM **** RETRIEVE FROM DISK **** 

970 LINE INPUT "ENTER FILE NAME : ";F$ 

980 OPEN " I" f 1 f F $ 

990 DIM A$(300),P$(300) 

1000 FOR X=1 TO 300 
1010 IF EOF(1) THEN 1050 
1020 LINE INPUT #1,A$(X) 

1030 LINE INPUT #1,P$(X) 

1040 NEXT X 
1050 P=X-1 
1060 CLOSE #1 
1070 RETURN 

1080 REM **** PRINT HARDCOPY **** 

1090 PRINT "TURN ON LINE PRINTER. HIT RETURN WHEN READY." 
1100 LINE INPUT "READY? ";X$ 

1110 PRINT CHR$(17)CHR$(2)CHR$(30) 

1120 Ll=0:L2=0:Ll$="":L2$="" 

1130 FOR X=3 TO 10 

1140 IF MID$(C$ r X r l)-" f " THEN 1170 

1150 Ll$=Ll$+MID$(C$,X,l) 

1160 NEXT X 

1170 FOR Y=X+1 TO 12 

1180 IF MID$(C$,Y,1)=")" THEN 1210 

1190 L2$=L2$+MID$(C$,Y,1) 

1200 NEXT Y 
1210 L1=VAL(LI$) 

1220 L2=VAL(L2$) 

1230 FOR X=L1 TO L2 

1240 PRINT "DAY";X;TAB(9)A$(X);TAB(40)P$(X) 

1250 FOR Y=1 TO 500:NEXT Y 

1260 NEXT X 

1270 PRINT CHR$(19) 

1280 PRINT CHR$(12) 

1290 PRINT "ADVANCE PAPER TO TOP OF NEXT PAGE." 

1300 LINE INPUT "HIT RETURN WHEN DONE. DONE?";X$ 

1310 RETURN 

1320 REM **** SCREEN DISPLAY ROUTINES **** 

1330 REM **** LISTING COMMAND LOOP **** 

1340 PRINT CHR$(12) 

1350 G=LEN(C$) 

1355 L$="" 

1360 IF G=1 THEN Wl=l: GOTO 1430 
1370 FOR Y=3 TO 10 
1380 IF MID$(C$,Y,1)=")" THEN 1410 
1390 L$=L$+MID$(C$,Y,1) 

1400 NEXT Y 
1410 Wl=VAL(L$) 

1420 GOTO 1440 
1430 PRINT CHR$(12) 

1440 FOR X=W1 TO Wl+9 

1450 PRINT ”DAY";X;" "?A$(X);TAB(40)P$(X) 

1460 NEXT X 
1470 REM 

1480 X$=INPUT$(1) 

1490 IF X$="F" THEN 1590 
1500 IF X$="R" THEN 1690 
1510 IF X$="T" THEN 1780 
1520 IF X$="B" THEN 1860 
1530 IF X$="E" THEN 2150 
1540 IF X$="U" THEN 2050 
1550 IF X$="D" THEN 1950 

1560 PRINT "INCORRECT INPUT — TRY AGAIN ..." 

1570 GOTO 1430 

1580 REM **** FORWARD ONE PAGE **** 

1590 W1=W1+10 

1600 IF Wl>300 THEN Wl=300 
1610 W2=Wl+9 

1620 IF W2>300 THEN W2=300 
1630 PRINT CHR$(12) 

1640 FOR X=W1 TO W2 

1650 PRINT "DAY";X;" ";A$(X);TAB(40)P$(X) 

1660 NEXT X 
1670 GOTO 1470 

1680 REM *** REVERSE ONE PAGE *** 


1690 

1700 

1710 

1720 


PRINT CHR$(12) 
Wl=Wl-10 

IF W1<1 THEN Wl=l 


W2=Wl+9 

FOR X=wl TO W? 


(More _v 


eration of the MID$ function is as fol¬ 
lows: C$ is the string variable being 
considered, X is the first character to 
be pulled, and 1 is the number of 
characters to be pulled. As each con¬ 
secutive character is pulled, it is add¬ 
ed to the string variable L$ until the 
limit is reached. LO is the length of 
the data portion of the command, 
needed in the RIGHTS statement to 
separate the data from the initial 
command characters. L is the sub¬ 
script of PS, which is the same as the 
day number. 

The Close Gap and Open Gap sub¬ 
routines operate in about the same 
way. Lines 510 through 650 and 670 
through 760 decipher the commands. 
The remaining lines move data up or 
down an appropriate number of lines 
in the PS array. Lines 570 through 
590 determine the number of lines in 
the gap to close. 

A word of caution here: the use of 
the Microsoft SWAP command is 
mandatory on the H-8 version of BA¬ 
SIC. I started with a standard reas¬ 
signment of subscripts, such as 
P$(X) =P$(X + L2), and had internal 
time delays of up to two minutes for 
the insertion or deletion of a single 
line. A call to Microsoft provided the 
explanation. The above equality is 
performed by copying the data into 
new string space, assigning the new 
variable name, erasing the old string 
(garbage collecting in computerists' 
words), and compressing the remain¬ 
ing string space. Needless to say, 
with 12K of string space, this takes 
time. On the other hand, the SWAP 
P$(X),P$(X + L2) command is a true 
swap; it uses no extra string space, no 
garbage collecting, no condensing 
and no wasted time. The two minute 
delay is reduced to two seconds. You 
will probably have to experiment 
with your own computer to see how 
it handles this situation. 

The Store and Retrieve subroutines 
are simple. They either print or input 
data from the disk in two variables; 
A$ for the day/date and P$ for the as¬ 
signment. The data is numbered as it 
is read in; day numbers are not stored 
on the disk. Microsoft syntax opens 
files with the OPEN "I",l, “FILE¬ 
NAME" which translates to OPEN 
CHANNEL #1 FOR INPUTTING 
THE FILE “FILENAME". Output 
changes the I to O. Files are closed 
with the CLOSE #1 statement. 

The Print Hardcopy routine con¬ 
tains the familiar command transla¬ 
tion routines in lines 1130 through 
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1220. Lines 1230 through 1260 print 
the requested lesson plans. Line 1250 
provides a time delay to allow the 
printer to keep up without losing 
whole chunks of data. The variable 
X$ is just a junk variable, allowing 
use of the return key for restarting ex¬ 
ecution after a pause. 

Some quirks of my system become 
evident here. The printer is hooked 
up to the terminal, not to a separate 
port; whatever appears on the screen 
also appears on the printer if turned 
on. Operation of the printer is con¬ 
trolled through the CHR$ function. 
Here is a summary of such com¬ 
mands found in the program: 

• CHR$(2)—normal width characters 
(not enhanced) 

• CHR$(12)—screen erase 

• CHR$(17)—turn printer on 

• CHR$(19)—turn printer off (leaves 
paper advance on) 

• CHR$(30)—12 characters per inch 

The screen display routines (Lister) 

are all basically similar. Each defines 
a window whose first line is W1 and 
which is 10 lines long; W2 represents 
the last line of the window. P repre¬ 
sents the last line of recorded activi¬ 
ties. Even if activities are pushed off 
the bottom end of the calendar of 
class days, they are not lost. The stor¬ 
age routine also makes use of this 
variable. In this way my disk file may 
grow beyond its original size of 50 
sectors or so. Provision is made for 
300 entries. Each routine has appro¬ 
priate IF. . . THEN checks in the case 
of negative lines or lines higher than 
300 being requested. 

The command summary routine, 
Help, is largely self-explanatory. 
Again, X$ is a junk variable, and 
LINE INPUT was used only to elimi¬ 
nate Microsoft's prompt and the 
waste of a line at the bottom of the 
screen. 

The last routine, Start New File, is 
the same as the Retrieve routine with 
two exceptions. It reads only the SY1: 
CLASDAYS.DAT file, and produces 
rather than reads the strings of 39 
blanks found under P$. Note that it 
destroys all variable values and sub¬ 
routine calls, since it starts with the 
CLEAR statement. Line 2610 senses 
when the last line of the file has been 
input. This is a nice feature of Micro¬ 
soft BASIC which eliminates the 
need to know the number of items in 
a file before it is read. 

However your computer operates, 
I hope you enjoy using and improv¬ 
ing on the ideas presented here.B 


Listing 1 continued. 



1740 

PRINT "DAY"; X; " ";A$(X)?TAB(40)P$(X) 



1750 

NEXT X 



1760 

GOTO 1470 



1770 

REM *** FIRST PAGE *** 



17 80 

PRINT CHR$(12) 



1790 

Wl =1 



1800 

W2=Wl+9 



1810 

FOR X=W1 TO W2 



1820 

PRINT "DAY" ; X ; " ";A$(X);TAB(40)P$(X) 



1830 

NEXT X 



1840 

GOTO 1470 



1850 

REM *** LAST PAGE *** 



1860 

PRINT CHR$(12) 



1870 

W2=P 



1880 

Wl=P-9 



1890 

IF W1<1 THEN Wl=l 



1900 

FOR X=W1 TO W2 



1910 

PRINT "DAY";X; " ";A$(X);TAB(40)P$(X) 



1920 

NEXT X 



1930 

GOTO 1470 



1940 

REM *** UP ONE LINE *** 



1950 

PRINT CHR$(12) 



1960 

Wl=W1+1 



1970 

W2=Wl+9 



1980 

IF W2>300 THEN W2=300 



1990 

IF Wl>300 THEN Wl=300 



2000 

FOR X=Wl TO W2 



2010 

PRINT "DAY n ;X;" ";A$(X);TAB(40)P$(X) 



2020 

NEXT X 



2030 

GOTO 1470 



2040 

REM *** DOWN ONE LINE *** 



2050 

PRINT CHR$(12) 



2060 

Wl-Wl-1 



2070 

IF W1<1 THEN Wl=l 



2080 

W2=Wl+9 



2090 

IF W2>300 THEN W2=300 



2100 

FOR X=W1 TO W2 



2110 

PRINT n DAY" ; X; " ";A$(X)TAB(40)P$(X) 



2120 

NEXT X 



2130 

GOTO 1470 



2140 

REM *** EXIT WITHOUT SCREEN ERASE *** 



2150 

PRINT "NOW IN MAIN COMMAND MODE. ENTER COMMAND:" 



2160 

GOTO 260 



2170 

REM **** COMMAND SUMMARY **** 



2180 

PRINT CHR$(12) 



2190 

PRINT "HIT RETURN TO ADVANCE TO NEXT PAGE OF INSTRUCTIONS " 


2200 

PRINT 



2210 

PRINT " E(#)DATA-DATA-DATA" 



2220 

PRINT " ENTERS DATA AT DAY NUMBER # UP TO 39 CHARACTERS 

LONG." 

2230 

PRINT 



2240 

PRINT " C(#) M 



2250 

PRINT " CLOSES GAP OF BLANK DATA UP TO 10 LINES 

BY MOVING FOLLOWING" 

2260 

PRINT " DATA UP ON CALENDAR." 



2270 

LINE INPUT "";X$ 



2280 

PRINT CHR$(12) 



2290 

PRINT " 0(#1,#2)" 



2300 

PRINT " OPENS GAP FOR INSERTION OF DATA BEGINNING AFTER 

LINE #1" 

2310 

PRINT " FOR A SPACE OF #2 LINES BY MOVING DATA 

DOWN ON < 

CALENDAR." 

2320 

PRINT " DATA BEYOND END OF CALENDAR IS RETAINED 

UP TO 300 ENTRIES." 

2330 

PRINT 



2340 

PRINT " H" 



2350 

PRINT " HELP — PRINT THESE INSTRUCTIONS." 



2360 

PRINT 



2370 

PRINT " S" 



23 80 

PRINT " STORE CURRENT DATA ON DISK. USES INPUT 

FILE NAME IF" 

2390 

PRINT " AVAILABLE, ASKS FOR FILE NAME IF NOT AVAILABLE. 

n 

2400 

LINE INPUT "";X$ 



2410 

PRINT CHR$(12) 



2420 

PRINT " N" 



2430 

PRINT " BEGINS NEW FILE BY FURNISHING CALENDAR 

WITH ASSIGNMENT" 

2440 

PRINT " DESCRIPTIONS BLANK." 



2450 

PRINT 



2460 

PRINT " L" 


•• 

2470 

PRINT " LISTS DATA ON SCREEN IN 10-LINE PAGES. 

DATA MAY BE" 

2480 

PRINT " SCROLLED UP OR DOWN A LINE OR A PAGE AT 

A TIME. 

SPECIFIC" 

2490 

PRINT " DIRECTIONS GIVEN WITHIN ROUTINE." 



2500 

PRINT 



2510 

PRINT " P(#1,#2)" 



2520 

PRINT " PRINTS DATA ON LINE PRINTER FROM LINE NUMBER #1 

TO #2." 

2530 

LINE INPUT "";X$ 



2540 

PRINT CHR$(12) 



2550 

RETURN 



2560 

REM *** START A NEW FILE *** 



2570 

CLEAR 10000 



2580 

DIM A$(300),P$(300) 



2590 

OPEN "I" ,1,"SY1:CLASDAYS.DAT" 



2600 

FOR X=1 TO 225 



2610 

IF EOF(1) THEN 2650 



2620 

INPUT #1,A$(X) 



2630 

P$(X)=" 



2640 

NEXT X 



2650 

CLOSE #1 



2660 

P=X-1 



2670 

GOTO 260 




Microcomputing, September 1981 97 







THE COPYRIGHT KIT 

How to Copyright 
Your Computer Software 


A self-insfruction booklet on copyright¬ 
ing the computer programs you write. 
IF YOU COMPUTER 

PROGR^WrrOU _bl£ED THIS BOOK! 

instructions, 
cussions of 
ode secrets, 
red by copyright;? Jpgal 
its, material 
OjM)RE! 
ublistied by 
prneys Publications, Inc. 

rough D.T. 



INCLU 
som 
cop 
you 
rem 
not 
Writte 
Notion 
and distri 
Enterprises. 


$11.95 



D.T. Enterprises 
171 Hawkins Rood 
Cenfereach, New York 
(516) 981-8568 (Voice) 
(516) 588-5806 (Data) 
MNET-70331, 105 


vrsA 


^124 


Add $2.00S6H,NYSres.Qddappr. tax 



Itexas computer syst 

Offers Lowest Prices on 

a 


TRS-8 


COMPUTERS 



Model II 64K I™ wi ' h 'P** 1 "** 

(TOOyin 1 Box of 10 Diskettes 

3)004y a $69 Value 


Model III 16K 
$849 

Model III 32K 
2 Disks $2100 


Color Computer 
4K Lev. I $329 

16K Ex. Basic 
$489 


Epson Printers 
$ Call 


Radio Shack 
Stereos. Radios 
Discounted Call for 
discount on orders 
over $100 


For fast, efficient service, we can air freight from Dallas 
to major a/p near you. Call for information. 


• Payment Money Order Cashier s Check Certified 
Check Personal checks take 3 wks VISA MC 
add 3% 


• Prices subiecl to change any time 

• No tax out of-state Texans add 5% 

• Delivery subiecl to availability 

• Shipping extra quoted by phone 


TEXAS COMPUTER SYSTEMS „„ 

Box 951, Brady Texas 76825 

800 - 351-1473 800 - 433-5184 

Ten: Residents 817274-5625 


Z-FORTH IN ROM by Tom Zimmer 

5 to 10 times faster than Basic. Once you use it. you'll 

never go back to basic! $ 75.00 

source listing add $ 20.00 

OSI FIG-FORTH True fig forth model tor 0S65D with fig editor 

named files, string package & much more $ 45.00 

TINY PASCAL Operates in fig-forth, an exceptional value 
when purchased with forth. 

TINY PASCAL & documentation $ 45 00 

FORTH & TINY PASCAL $ 65^00 

SPACE INVADERS 100% machine code for all systems with 

64 chr. video Full color & sound on C2. 4P & 8P systems. The 

fastest arcade program available. $ 14.95 

PROGRAMMABLE CHARACTER GENERATOR $ 99.95 

Use OSI’s graphics or make a complete set of your own! Easy 
to use. comes assembled & tested 

2 Mhz. boards $109.95 

PROGRAMMABLE SOUND BOARD $ 74.95 

Complete sound system featuring the AY-3-8910 sound chip. 

Bare boards available. $ 29.95 

32/64 CHARACTER VIDEO MODIFICATION $ 39.95 


Oldest and most popular video mod. True 32 chr. ClP, or 32/64 
chr. C4P video display. Also adds many other options. 


ROMS!!! 

Augment Video Mod with our Roms. Full screen editing, print 

at selectable scroll, and many more features 

Basic 4 & Monitor 

Basic 3 

All 3 for 


$ 49.95 
$ 18.95 
$ 65.00 


65D DISASSEMBLY MANUAL, by Software Consultants 
First class throughout. A must for any 65D user. 

$ 24.95 


NUMEROUS BASIC PROGRAMS. UTILITY PROGRAMS AND GAMES 
ALONG WITH HARDWARE PROJECTS. ALL PRICES ARE U S FUNDS. 
Send for our $1.50 catalogue with free program (hardcopy) Memory Map and 
Auto Load Routine. 




OSI Software & Hardware ^202 

3336 Avondale Crescent 

Windsor, Ontario, Canada N9E 1X6 

(519) 969-2500 

3281 Countryside Circle 

Pontiac Township, Michigan 48057 

(313) 373-0468 



IT’S ABOUT TIME! 


SUPERCLOCK II™ 



A COMPLETE 
CLOCK/CALENDAR 
SYSTEM FOR THE 

APPLE II. 


FEATURES: 

• Timing from milliseconds to 99 years 

• 12/24 Hour formats plus day of week 

• Does not use C800-CFFF address space 

• Automatic dating of files stored on disk 

• Automatic updating of PASCAL’S Filer 

• Up to four software controlled interrupts 

• Full battery operation for up to 10 years 


SUPERCLOCK II COMPLETE SYSTEM. $159 



TIME-CLOCK II program automatically keeps track of the 
time you spend on your computer for each job, client, pro¬ 
gram, etc. Then prints out a detailed report. Requires 
SUPERCLOCK II, Applesoft, and disk.$30 


west side electronics 


P.O. Box 636D, Chatsworth, CA 91311 


Phone (213) 884-4794 


All orders - add $3.50 for postage, insurance, and handling ($7.00 
outside Continental USA). California residents add 6% sales tax. 
A 3% surcharge will be added to all credit card orders. 


Apple, Apple II, and Applesoft are trademarks of Apple Computer, Inc. 
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The Scott Adams’ Adventure series announces the release of 
Adventure #11 “Savage Island, part 2” and Adventure #12 “Golden Voyage’’. 


For The • TRS-80 • APPLE • ATARI • $19.95 tape 


Also available on Bonus Triple Pack Disk Adventures #10, #11, and #12. 
For the TRS-80 and Apple $39.95 




THE 


A 


Mitre 


d 


VE 


con taffies 


The Stone of Sisyphus carries you to the “thinking man’s” dungeon. A subterranean 
world of monsters, magic, traps and treasures demands brains rather than luck to survive 
(of course, you might take along your mace just in case...). 


MACES & MAGIC are fantasy adventures involv¬ 
ing you and your computer Armed only with your wits, 
a microcomputer, and the software provided, you can 
become the hero or the meal your destiny dictates 
You create a character, equip him (or her) with 
suitable weapons and armor, and enter the dungeon in 
search of fame and fortune Neither is particularly 
easy to obtain 

If you are successful in avoiding or conquering 
the various monsters, traps, enchantments and illu¬ 
sions set by our nefarious dungeonmasters. you may 
escape with riches and glory. Your name and deeds 
will be recorded for posterity in the records of the 
dungeon More importantly, you II be alive You may 
then use the same character in his more experienced 
and wealthy form when you enter dungeons on later 
occasions 

The object of the whole exercise is not just to 
fight the monsters and collect treasure. You have to 
get out alive to enjoy it In every dungeon there is at 
least one exit It is possible to escape from each and 
every dungeon with a whole skin We state that fact 
here because players often believe this not to be true 
We really aren t out to get you Not really.... 


TWO FULL DISKS WORTH OF DATA!! 

A compacted data structure makes it possible to 
run this fantasy on a single disk drive, though 2 full 
diskettes worth of data are supplied. Expanded use of 
free form input puts your ingenuity to an even greater 
test. The responsiveness of the programs to the in¬ 
dividual qualities of the character make this adven¬ 
ture frustratingly enjoyable for hundreds of hours 
before its secrets can be unlocked. 


FOR ALL OF THE BELOW 

Apple 2 Disk with Applesoft 
or Apple 2 Plus 48K 
TRS 80 32K Model 1 or 
TRS 80 48K Model 3 



$29 




























CompuServe is 
a lot more than 
fun and games 
and news. 

Although we’re probably best 
known for our consumer-oriented 
services, CompuServe maintains 
powerful services for the serious 
computer user. CompuServe has 
helped some of the nation’s largest 
companies and financial institu¬ 
tions through a wide range of 
business and scientific-oriented 
computer programs. With our 
Information Service, we can extend 
this expertise to you. Here are 
some of the programs available 
to the personal computer user 
through the CompuServe 
Information Service: 

PASCAL: DEC User Group 
version of this famous language. 
XF4: Extended CompuServe 
Fortran compiler. 

MACRO: Advanced Macro 
Assembly language for PDP-10. 
Talk about fast. 

FILGE: Fast, easy file generator 
and editor. Line oriented, no line 
numbers required! 

XBASIC: CompuServe extended 
BASIC. 

JUMBLE: File encryption program. 
TECO: High level text editor. 


LINK: Linking loader program. 
DDT: Dynamic debugging tool. 
CREF: Symbolic cross-reference 
generator used with language 
compilers. 

FILCOM: File comparison 
program. 

SALARY: Calculates salary and 
increases in various time frames 
including per year, month, period 
and hour. This program is intended 
primarily for managers doing 
reviews. 

SNOBOL: String manipulation 
language. 

RUNF10: Word processing and 
text formatting program (write 
resumes etc.). 

CONCOR: Concordance 
generator. This program is very 
useful for documentation purposes. 
CONCOR reads an ASCII file and 
creates an output file which con¬ 
tains a line numbered listing of 
the original file, and a list of all the 
words contained in the file along 
with the numbers of the lines on 
which each word occurs (similar 
to an index). 

BLIS10: High level implemen¬ 
tation language for DEC PDP-10. 
BINED: Binary file editor. 

APL: A Programming Language. 


FINTOL: Financial analysis tool. 
Contains several program modules 
which can perform financial analy¬ 
sis for business or personal needs. 
—Loan Payment and Amortization 
—Compound Interest Calculations 
—Sum from a Periodic Investment 
—Sinking Fund Deposit 
— Present Value of Cash Flows 
—Present Value and Internal Rate 
of Return (Capital Projects) 

—Depreciation Analysis 
—Compound Growth Rates 
RANNO: Random number 
generator. 

XEDIT: XF4 binary file editor. 

We also offer high speed 
professional line printer service, 
error-free file transfer, 
CompuServe’s Software 
Exchange, and computer 
manufacturers’ newsletters. 
Computer Users Groups can 
exchange information and 
up-to-the-minute gossip in the 
computer world. 

And ... if Aunt Matilda comes 
over, you can still let her play 
Adventure. Demonstrations and 
software at all Radio Shack® 
Computer Centers and many 
Radio Shack® outlets. 



CompuServe 


Information Service Division 
5000 Arlington Centre Boulevard 
Columbus, Ohio 43220 
(614) 457-8600 


Radio Shack is a trademark of Tandy Corporation. 








Will the wave of Japanese micros into the U.S. knock the socks off American firms? The first installment 
of this series examining these Japanese imports spotlights the Casio FX-9000P. 


Japanese Invasion: Part 1 

By G. Michael Vose 


T apanese technology and productiv- 
I ity are being discussed at a lot of 
business conferences in our country. 
Japanese cars, Japanese television 
sets and other Japanese products 
have many American manufacturers 
looking over their collective shoulder. 
Japanese entrepreneurship has pro¬ 
duced many innovative products and 
very competitive prices. 

And so it is with microcomputers. 
The long-awaited entry of the Japa¬ 
nese into the meteoric small-comput¬ 
er market has begun. In the last six 
months, Sharp, NEC, Canon, Casio 
and Toshiba have introduced micro¬ 
computers to their domestic markets 
and to the world at large. They have 
penetrated the European market and 
are seeking a toehold in the United 
States as well. Most of these com¬ 
panies already have marketing or¬ 
ganizations in place to sell such prod¬ 
ucts as watches, cameras, stereos and 
calculators. 

During the next few months, Mi¬ 
crocomputing will take a close look at 
what the Japanese have to offer to the 
buyer of small-computer products. 
Specifically, we'll examine and re¬ 
view new microcomputers made by 
NEC, Sharp, Toshiba and Canon and, 
beginning with this installment, 
Casio, Inc. 

The Casio FX-9000P 

Casio has grown substantially over 
the last several years, due largely to 
their success in the calculator and 
digital watch markets. They produce 
a full line of calculators, from small, 
credit-card-sized models to fully pro¬ 
grammable scientific and engineer¬ 
ing calculators. The microcomputer 
is a natural extension of this line. 
Casio has responded with a hand¬ 
held pocket computer called the FX- 
702P, and with a desktop computer 
called the FX-9000P. 


The FX-9000P is a compact com¬ 
puter. In size and design, it most 
closely resembles Hewlett-Packard's 
new HP-85 (see review on pg. 120). It 
offers expandable RAM up to 32K 
and a "Z-80 compatible processor." 

The FX-9000P uses Casio's CA-BA- 
SIC, a proprietary BASIC using a 
ROM chip BASIC interpreter. CA- 
BASIC has some excellent graphics 
capabilities. 

The FX-9000P is so new that Casio 
has not yet produced disk drives for 
the unit, but there is a port for mini¬ 
floppy disk drives (which are under 
development), as well as a cassette 
tape I/O port. The unit uses any stan¬ 
dard cassette tape recorder. The com¬ 
puter comes with an Epson MX-82 
graphics printer. 

The cream-colored cabinet con¬ 
tains the 5-1/2 inch diagonal measure, 
16x32 column video display screen 
and a 62-key keyboard. To the right 
of the screen is a small door. Inside 


this door are four slots, which accom¬ 
modate plug-in RAM and ROM mod¬ 
ules. These modules are available as 
4K ROMs, 4K RAMs and 16K RAMs. 
The only currently available ROM 
pack, called the E-4K ROM module, 
is used to permit matrix operations. 

A unique feature of the FX-9000P is 
its battery-backed RAM storage. The 
C-4K RAM modules can store data or 
programs even when the power to 
the computer is turned off. Since cas¬ 
sette tape is the only storage medium 
currently available for the FX-9000P, 
this feature could prove to be useful 
for storing a few often-used pro¬ 
grams. RAM modules are far more 
expensive than cassette tape, how¬ 
ever, so this feature has a practical 
limit. 

An Electronic Slide Rule 

As a logical extension to their line 
of both programmable and nonpro¬ 
grammable calculators, the FX-9000P 



r fhe Casio FX-9000P. 
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T M 


TRS-80 

computers']! 

64K MOD II.$3440.00 

48K MOD III 2DR. $2199.00 



• FREE SHIPPING in 48 

continental contigious 
states. 

• NO SALES TAX collected on 
out-of-state orders. 


TOLL FREE ORDER NUMBER 
800-531-7466 

Texas & Principle Number 
512-581-2766 

Fort Worth No. 817-625-6333 
Telex Number 767339 

Pan American 
Electronics ^ 


Sales and Main Office 

Dept. 79 • 1117 Conway Ave. 
Mission. Texas 78572 

NEW Fort Worth Branch 

Dept. 79 • 2912 N. Main St. 
Fort Worth, Texas 76106 


^dema^^^^nd^Co^ 


, e d o solution for 

;ppv^- hlerns?J 



Floppy Disk Lube 


Just THREE drops con: 

• Prolong useful disk life. 

• Increose heod life. 

• Rllow initialization of "problem” 
disks. 

• Save ’unbootable' disks. 

• Reduce glitching' problems. 

• Cut nuisance problems. 


FIOPPV DISK LU86 - 'h oz. 
WITH RPPUCRTOR. 


$ 4.00 


ITcJd SI .50 shipping ond handling. Ohio 
residents add 5‘/2% sales tax. 


D OSUJftR€, 1N C 

Ctevelond°OhiO 44U° 



The open cover reveals four slots for plug-in RAM and ROM modules. 


Table 1. Casio's mathematic function keys (from the Casio FX-9000P operation manual). 


Function name 


Format 


Trigonometric function 

sin x 

SIN(X) 

ce§) 


cos X 

C0S(*) 

CSSB) 


tan x 

TAN(X) 

(So) 

Inverse trigonometric function 

sin -1 x 

ASN(*) 



cos'' x 

ACS(2) 

(BffiBSB) 


tan - ’ x 

ATN(X) 

(SSSS) 

Hyperbolic function 

smh x 

HSN(X) 

(SSSS) 


cosh x 

HCS(*) 



tanh x 

HTN(z) 


Inverse hyperbolic function 

sinh"’ x 

AHS(X) 



cosh - ’ x 

; AHC(X) 



tanh _, x 

AHT(*) 


Square root 

fx 

SOR(X) 

/—V 

S) 

2 

Exponential function 

e x 

EXP(X) 

cbsu 

Natural logarithm 

In x 

LN (X) 

cb&) 

Common logarithm 

log x 

LOG(x) 


Factorial 

x! 

x ! 

(Bci> ) 

Conversion into integer 

INT X 

INT(*) 

CBSi) 

Memory size 

SIZE 

CHS] 


Random number 

RND# 

CBS) 


Statistics calculation 




Number of data items n 

CNT 

— 

Standard deviation of x 

SDX 

CBS) 
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has a multitude of mathematic func¬ 
tion keys (see Table 1). These func¬ 
tions are engaged when the keyboard 
is in the uppercase (shift-lock) mode. 
The variety of calculations that the 
machine can perform, either in its di¬ 
rect or program mode, seems to indi¬ 
cate that Casio is courting the scien¬ 
tific and engineering applications 
market. In this realm, the FX-9000P 
is superb. Many of the mathematic 
functions can be plotted graphically, 
as well. This combination of features 
will put a substantial number of these 
machines in laboratories and research 
facilities around the world. 

In addition to the pure mathematic 
functions, the FX-9000P will also per¬ 
form a variety of statistical functions. 



Key functions in the shift-in mode (reprinted from the operation manual). 


It will perform standard deviation 
and linear regression calculations au¬ 
tomatically. It has function keys to 
perform permutation and combina¬ 
torial calculations. There is even a 
function key for the conversion of 
sexagesimal numbers to decimal 


X<Xn-i 


Standard deviation of y 

Van- 1 

Average of X x 

SDY 

MEANX 

CBS) 


Average of y 

y 

MEANY 

— 


Sum of x 

2x 

SUMX 

CBS) 


Sum of y 

2y 

SUMY 



Square sum of x 

2x 2 

SUMX2 

— 


Square sum of y 

2y 2 

SUMY2 



Data product sum 

2xy 

SUMXY 

— 


Constant term 

A 

LRA 

CBS) 


Regression coefficient B 

LRB 

■CBS) 


Correlation coefficientT 

COR 

CBS) 


Removal of integer part 

FRAC X 

FRAC(x) 

CBS) 

Conversion into absolute value \X\ 

ABS(*) 

CBS) 

Positive/negative sign giving 

Positive number1 SGN(X) 

0-0 

Negative number -► -1 

Degree, minute, second 

DEG(*) 

CBS) 





(sexagesimal number-^ decimal number) 


Remainder calculation 

mod(x, y) 

CBS) 

Permutation 

xPy 

per(*. y) 

CBS) 

Combination 

xCy 

com(x, y) 

CBS) 

Rounding 


R0UND(X, y) 

CBS) 


The y-th significant digit of x is 
counted as a unit when it.is 5 or 
over, or disregarded when it is 
below 5. 


numbers. The operating range of the 
FX-9000P is from +lxl0‘ 99 to 
+ 9.9999999999999x10". 

Although the FX-9000P has a small 
screen, it uses high-resolution graph¬ 
ics. The system uses several very 
flexible graphics commands which 
permit the production of sophisticat¬ 
ed graphs and figures. This capability 
is available in either the direct (com¬ 
mand) mode or the program mode. 
These graphics can be output to the 
Epson MX-82 printer for high quality 
hard copy. 

CA BASIC 

Casio has developed its own ver¬ 
sion of BASIC for the FX-9000P. It 
has several nice features and some in¬ 
adequacies, as well. 

Table 2 shows the commands sup¬ 
ported by CA-BASIC. KEYIN is 
equivalent to Microsoft BASIC's IN¬ 
KEYS command, and the ROPEN, 
RPUT and RGET statements are used 
for writing and retrieving data to and 
from cassette tape. There are four 
screen output commands; TAB and 
CSR direct output to specific areas of 
the video display and REV and 
NORM produce normal (white on 
black) or inverse (black on white) vid¬ 
eo. The screen is actually green in 
color and is surprisingly easy on the 
eyes, given its small size. 

CA-BASIC also supports CHR$, 
MID$ and STR$ functions. It uses 
standard ASCII character codes and 
adds several graphics functions to the 
graphics commands. DOT, GIN$ and 
GOUT, CHGX, CHGY and POS are 
display output formatting functions. 

The FX-9000P uses a line editor for 
editing. There are four cursor control 
keys for moving the cursor; two of 
these keys double as insert and delete 
keys in the shift-lock mode. The edi¬ 
tor lets you modify entire program 
lines, including line numbers. This 
feature provides a method of renum¬ 
bering individual program lines or 
entire programs (the latter process is 
a bit tedious). The editor remains en- 
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Direct Commands: 

PRG, LIST, EDIT, RUN, CLEAR, CLEAR A, PASS, 

RFILE, RLIST, RCLEAR, RSAVE, RLOAD. 

Basic Commands: 

REM, LET, READ, DATA, RESTORE, INPUT, KEYIN, 
PRINT, IF-THEN, GoTo, GoSUB, RETURN, ON-GoTo, 
ON-GoSUB, FOR, NEXT, SET, STOP, END, DIM, 

CLEAR DATA, SAC, ST AT, ROPEN, RPUT, RGET, 
RCLEAR. 

Graphics Commands: 

CLEAR DISP, INIT, DRAW, CDRAW, QUAD, CQUAD. 

Numerical Functions: 

SIN, COS, TAN, ASN, ACS, ATN, HSN, HCS, HTN, 

AHS, AHC, AHT, SQR, EXP, LN, LOG, INT, FRAC, 

ABS, SGN, DEG, MOD, PER, COM, ROUND, RND#, 

SIZE, CNT, SUMX, SUMY, SUMXY, SUMX2, SUMY2, 
MEANX, MEANY, SDX, SDY, LRA, LRB, COR, VAL, 

LEN, ASC, p. 

Character Functions: 

MID$, CHR$, STRS. 

Output Control Functions: 

TAB, CSR, REV, NORM. 

Graphics Functions: 

DOT, CHGX, CHGY, GIN$, GOUT, POS. 

Table 2. Commands supported by CA-BASIC (from the operation manual). 


gaged until you press the break key to 
signify that you are through editing; 
when one line is edited, the editor 
falls through to the next line and 
awaits your changes. 

The FX-9000P limits variables to 
251 (A, B. . .Al, A2. . .Z9) and im¬ 
poses a limit of 94 characters per line 
of BASIC code. Arithmetic hierarchy 
is the same as Microsoft BASIC and 
the FX-9000P uses floating point 
arithmetic. The random number gen¬ 
erator uses numbers between 0 and 
1, as do versions of Microsoft BASIC, 
such as Apple Computer's Applesoft. 

The FX-9000P has nine separate 
program areas: PO to P9. Each of 
these areas can hold a program inde¬ 
pendent of the other eight. It is possi¬ 
ble, therefore, to have nine separate 


programs in memory at any given 
time. Each of these program areas is 
2.57K long. This is enough memory 
for 27 lines of BASIC code, with each 
line running to the maximum of 94 
characters per line. If the program¬ 
mer limits his code to 32 characters 
per line, he can write 80 program 
lines in each of the nine program 
areas. 

CA-BASIC is a little slow. A FOR- 
NEXT loop counting from 1 to 1500 
takes about a minute. On a TRS-80, 
such a loop would take about 20 
seconds. 


The Future of the FX-9000P 

As an engineering and scientific ap¬ 
plications computer, the FX-9000P 


has great potential. The single-key 
math function commands will aid the 
user in programming or in calculating 
from the direct mode. Using the up¬ 
percase keyboard mode for math 
functions does seem to rule out the 
future incorporation of lowercase ca¬ 
pability. This would mean the FX- 
9000P will not be adaptable for word 
processing applications (the screen is 
too small for this use anyway). 

The FX-9000P is priced at $720 for 
the base unit, with the MX-82 printer 
adding roughly $500. With this kind 
of price tag, the machine will be very 
competitive with American-made 
computers. The FX-9000P should be 
attractive to industrial and engineer¬ 
ing buyers—maybe for these groups, 
at least, the era of a computer on 
every desk will become a reality. 

Whether Casio will develop a lar¬ 
ger machine for word processing or a 
machine flexible enough for the of¬ 
fice and home environment will de¬ 
pend on how well the FX-9000P can 
be marketed. 

This may depend on software sup¬ 
port. Casio has produced little soft¬ 
ware for the FX-9000P. Engineers 
and scientists familiar with FOR¬ 
TRAN or BASIC will be able to pro¬ 
duce their own software with mini¬ 
mal study. And beginning computer- 
ists will want to learn CA-BASIC by 
writing their own programs. But 
businessmen and other nontechnical 
people will want ready-to-run soft¬ 
ware, and Casio will have to produce 
it if the FX-9000P is to gain broad 
acceptance.® 


I.E.E.E. 696 arin 

S-100 BOARDS 

6809 C.P.U. CARD 
PROM 

PROGRAMMING CARD 
SOUND EFFECTS CARD 
BREADBOARD CARD 
& MORE 

CALL OR WRITE: 

Ackerman 

Digital Systems, Inc. 

110 N. York Rd., Suite 208 
Elmhurst, IL 60126 .-261 
(312) 530-8992 





We've 
got great 
products for you! 


OS 65D V3.2 DISASSEMBLY MANUAL 60 page manual, 
complete with cross reference listings. Fully com¬ 
mented. $24.95. 


REF COMMAND UNDER BASIC Lists line numbers, var¬ 
iables, constants for 65D or 65U. $29.95. 


SPOOLER DESPOOLER UTILITY Super fast. Frees up 
screen, feeds data to serial or parallel printers. $59.95. 
FIG FORTH UNDER OS-65U Runs under multi user, 
hard disk systems with all the extras. $79.95. 

VIDEO ROUTINE Convenient control of variable screen 
parameters. May be connected to graphics resolution 
booster. $24.95 or $29.95. 

GRAPHICS RESOLUTION BOOSTER Hardware to boost 
screen resolution by 8 times to 128 x 128. $49.95. With 
video routine and software extensions $79.95. 


( D 


Write or call for free product catalog and 
j get all the details. 

IOFTWARE ^213 


ON8ULTANT8 


7053 Rose Ttail 
Memphis,Tn. 38134 
9017377-3503 


*>y v « 





If You’ve Written a 
Topnotch Program - 
We’d Like to Publish It! 


Programs needed for BUSINESS/ 
OFFICE Applications: 

WORD PROCESSING 
PAYROLL/TAX CALCULATION 
GENERAL LEDGER/AR-AP 
ORDER ENTRY/INVENTORY 
Start collecting your royalty 
checks soon! Write for our free 
Programmer’s Kit today. 
INSTANT SOFTWARE, INC. 
Submissions Dept. ^ 75 

Peterborough, NH 03458 
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NOW THAT YOU’RE SEEING DOUBLE 
YOU NEED MORE ROOM... 



^sssssmss 


SSSSSSSVSYS 


DOUBLEVISION™ 

80 x 24 Video Display 
from Computer Stop 


DoubleVision is the time-tested upper-and- 
lower-case Video Display. And now it has a 
host of new features. Like the availability of a 
completely commented source listing of soft¬ 
ware and hardware schematics. Or the inclu¬ 
sion of a Sysgen program to select type of 
cursor, monitor band width and display of 
control characters. 

Moreover, DoubleVision is compatible with 
CCA Data Management (and full screen map¬ 


ping), Easywriter Professional System, Apple 
Pie 2.0, PASCAL, Z-80 Softcard, MAGIC- 
WAND and WORDSTAR. 

It’s the only 80-column card that has software 
on disk making it easy to provide updates. In 
fact, updates are automatically mailed to our 
customers and billed for cost of disk and 
shipping only. In short, DoubleVision is adapt¬ 
able to meet your needs. 

The price? It’s just $295. 


...AND HERE'S MORE ROOM! 



The CS16K RAM Card 

(compatible with PASCAL, 
CP/M®, DOS 3.3 and other 
Apple software) 


When you add the CS16K RAM Card to 
your Apple II with 48K bytes of RAM 
already in place, you immediately increase 
your capacity to 64K. 

The CS16K RAM Card is compatible with 
PASCAL, Digital Research’s CP/M, DOS 
3.3, COBOL, FORTRAN, Personal Soft¬ 
ware’s VisiCalc, PILOT, Integer BASIC, 
Applesoft BASIC and other software cur¬ 


rently used with APPLE II. 

What’s more, the CS16K RAM Card is 
backed by the Computer Stop reputation 
for excellent service. In fact, we’ve dou¬ 
bled the warranty to 180 days, instead of 
the usual 90. 

And we’ve saved the best ’til last. The 
Price. It’s only $195. 


^computer stop 


Your best stop for Apple products. 


16919 Hawthorne Blvd. ^283 2545 W. 237th Street 

Lawndale, CA 90260 Torrance, CA 90505 

/044\ o-ynrnn Apple is a trademark of Apple Computer. Inc. 

(213) 3/1 “8500 CP/M is a trademark of Digital Research (213) 539”7670 


Available at select Dealers: Ask about 

Apple dealers. special-priced demo unit. 


✓ See List of Advertisers on page 210 
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With the flick of a switch, you can go from Apple DOS 3.2 to 3.3 and back again. 


DOS Mod 

By Scott King 


r f you just bought a new Apple DOS 
3.3 update kit, you are probably 
learning what a great joy it can be to 
convert those old DOS 3.2 disks from 
13 to 16 sectors. 

If, like me, you have a single disk 
drive, updating with the Muffin pro¬ 
gram looks like an endless process of 
switching disks—pulling this one out, 
putting that one in—for every program 
on every disk you own. It might be 
easier, after all, to use the BASIC disk 
and run DOS 3.2 disks on your 3.3 sys¬ 
tem. But that means using two disks 
when one should do. 

There is another alternative. By 
making a simple hardware modifica¬ 
tion, you can have your cake and eat 
it too (or in this case, your 16 sectors 
and DOS 3.2). All you need is a sin¬ 
gle-pole double-throw switch, three 
pieces of wire (12 inches long), a sol¬ 
dering iron and your old DOS 3.2 
ROMs. Soon you'll be able to go from 
DOS 3.3 to 3.2 and back again with 
the flick of a switch. 

This procedure isn't difficult, but 
you should be careful. In fact, if 
you've never worked with ICs, I 
don't suggest that you try this alone. 
It's much better to seek good help 
than to suffer the consequences of in¬ 
advertent mistakes. 

Modification Steps 

1. Locate ROM P5A on the lower 
left of the disk-controller board. 

2. Using the IC tool supplied with 
the DOS 3.3 Update kit, gently pry 
out the ROM, making a note of the di¬ 


rection in which it was installed. 

3. Carefully set this ROM down and 
place DOS 3.2 ROM P5 on top of it, 
making sure that the notch on each is 
at the same end (see Fig. 1). This is to 
ensure that pin 1 of P5 is touching pin 
1 of P5a. Be careful so that the legs of 
one are not shorting out adjacent legs 
of the others (i.e., that pin 3 of the top 
IC is touching pin 3 of the bottom IC, 
not pin 2 or 4). 

4. When the two ICs are lined up 
correctly, carefully solder pin 1 of the 
top IC to pin 1 of the bottom IC. (Note: 
use just enough solder to join them. 
Do not allow solder to run down to 
the bottom of the pin or you won't be 
able to plug the ICs back into the 



socket afterward.) 

5. Continue soldering correspond¬ 
ing pins around the ICs, one at a time. 
Allow each solder connection to cool 
down before going on to the next. Do 
not solder pins 20. These will be used 
for switching. 

6. Using needle-nosed pliers careful¬ 
ly bend pin 20 of each IC out straight 
as shown in Fig. 1. Do not flex these 
pins back and forth. They are very 
fragile and may break. Make one 
smooth bend and stop. 

7. Solder one end of one piece of 
wire to pin 20 of the bottom IC. Sol¬ 
der the other end of the wire to one of 
the leads of the switch. 

8. Solder another piece of wire to 
pin 20 of the top IC. (If it looks like 
these two pins might ever come to¬ 
gether, wrap them each with electri¬ 
cal tape to keep them apart.) Solder 
the other end of this wire to the other 
lead of the switch. 

9. Solder one end of the last piece of 
wire to the center pin of the switch. 
(It might be labeled C or Comm.) 

10. Take the whole assembly back 
to the disk-controller card and gently 
reinstall the piggybacked ICs in the 
socket marked P5. Make sure they 
are facing in the direction noted back 
in step 2. 

11. Gently turn the card over and 
locate the lead that would have been 


Address correspondence to Scott D. King, 7905 
59th Ave. N., New Hope, MN 55428. 
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used for pin 20 of IC P5. It should be 
at the lower right of the board. 

12. Carefully solder the remaining 
end of the third wire to this point. 
Since pin 20 is the power pin for each 
ROM, the switch will "turn on" ei¬ 
ther the old or the new ROM. 

13. Reinstall the disk-controller 
card into the Apple, making sure that 
the wires do not short to any other 
points and that the switch is not 
shorting out on anything. Turn on the 
computer and boot up a DOS 3.3 
disk. If the disk will not load, press 
reset to stop the drive, flick the 
switch to the other position and try 
again. This time it should come up. 
Now that you have DOS 3.3 up, try a 
3.2. Stop the computer and insert a 
DOS 3.2 disk into the drive. Move the 
switch over to the other position and 
boot up the disk. The 3.2 disk should 
load as it used to. Mark which posi¬ 
tion is which on the switch and find a 
good place to mount it. (I put mine 
just above and to the right of the key¬ 
board.) 

Now you can boot anything direct¬ 
ly without having to worry about 
which DOS it requires.® 


ALPHA MICRO USERS: 

Be a whiz with Word Wizard™ 


Professional quality word processing 
at an affordable price. Word Wizard is in 
use worldwide. 

Word Wizard makes you a whiz with a 
clearly written 110 page manual filled 
with examples and an on-line help facility 
is built into the editor. 

Word Wizard detects and corrects 
spelling errors and typos with a 70,000 
word on-line dictionary. 

The screen editor has global search 
replace, block move/copy, wraparound, 
file merge, and virtual memory to edit 
large documents. 

Word Wizard does true proportional 
spacing, table of contents, bold printing, 
underlining, super- and subscripts, foot¬ 
notes, tables, fancy running titles with 
page numbering (even in Roman numer¬ 
als), centering, sorted index, form let¬ 
ters, automatic hyphenation using the 
dictionary, and MUCH MORE! $599 and 
worth it! 

Available on floppy, Hawk, and 
Phoenix disks (add $ 1 00 for Hawk, $350 
for Phoenix, or supply your own). Send 
for free brochure or $ 1 5 for complete 
110 page manual. For personal service 
phone (408) 496-0855. 

Word Wizard Division, 

Toxen Computer Systems ^118 
950 Meridian Ave., Suite 34 
San Jose, CA 951 26 USA 


IF YOU WANT LOWER PRICES 
AND QUICKER SERVICE 
. . . YOU WANT MICROMAIL. 





ANADEX 


DP 8000 


DEC 


LA34DA 


ANADEX 

DP 9500.$1299.00 

DP 9501.$1299.00 

DP 9000.$1199.00 

DP 9001.$1199.00 


TEXAS INSTRUMENTS 


810/2.$1549.00 

810/2 PK<3(u/l.vfc, cp) .$1679.00 

TELETYPE 

43 PF(TTL).$975.00 


SOROC 


DEC 


IQ.120.$689.00 

10140.$1099.00 

10135.$849.00 

C. ITOH _ 

CIT 101.$1625.00 


VT 100.$1650.00 

DEC LA 34AA.$ 1050.00 

NEC_ 

5510.$2395.00 

5530.$2395.00 


To Order: Send check to MICROMAIL. P O. Box 3297. Santa Ana, CA 92703. Personal or company checks 
require two weeks to clear. Visa/MasterCard accepted. C O D. requires a 15% deposit Handling: Add 3% to 
orders less than $750. 2% to orders $751 - $2.000.1% to orders over $2,000 NOTE Handling charges are 
waived on orders pre paid in advance by check Shipping: We ship FREIGHT COLLECT via UPS or Motor 
Freight. Air and Express delivery is available. . . . . . 

_ _ Prices subject to change without notice. 


Model 912 C shown 


TELEVIDEO 

910 

$ 599.00 

912. 

.$699.00 

920. 

.$749.00 

950. 

.$995.00 


DIABLO_630 

$ 1959.00 

1640 RO.$2269.00 

1640 KSR.$2499.00 

1650 RO.$2599.00 

1650 KSR.$2599.00 


Model 630 shown 


$ 775.00 


$ 969.00 


Shown with optional forms tractor and keypad. 


cirucRQfrifljL, 


P.O. Box 3297 
Santa Ana, CA 92703 
Phono: 714/731-4338 
^68 TWX: 910 595 1146 


sSee List of Advertisers on page 210 
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The Ascent 
Of Computers 



James R. Avoli, CDP, 239 Foxcroft Road, Pittsburgh, PA 15220. 


By James R. Avoli 
To unearth your computer's roots, 
you have to go back many 
centuries and across several continents. 

M ost of us would agree that modern research would be 
tedious and time-consuming without the computer. 
We couldn't have landed on the moon, and wouldn't even 
be able to keep our checkbook balances straight. 

But while we like to think the computer is unique to the 
20th century, many of its elements are hundreds of years 
old. The abacus, the first digital counting machine, was de¬ 
signed by the Orientals and used in various forms by the 
Greeks and Romans. A succession of wheels, machines, 
engines, arithometers and calculators followed. 

What were some of these devices, and how have they 
led us to where we are today? 

The First Calculators 

The slide rule appeared in England, France and Ger¬ 
many in the 17th century. We know that Sir Isaac Newton 
used the slide rule for equations. It was to become the pri¬ 
mary workhorse of scientists for centuries, until displaced 
by the pocket calculator in the 1960s. 

Blaise Pascal, a leading mathematician and philosopher, 
developed the first real calculating machine in 1642 when 
only 19 years old. The machine was operated by dialing a 
series of wheels bearing the numbers zero through nine 
around their edges. He used the tally-and-carry technique 
still used in modern computers; look him up in an encyclo¬ 
pedia and appreciate what he did for civilization. 

Fifty-two years later, Gottfried Wilhelm Leibniz, also a 
well-known mathematician and philosopher, designed a 
mechanical device for calculating mathematical tables. 
His was the first machine to multiply and divide. Much 


108 Microcomputing , September 1981 




















more complex than Pascal's arithmetic machine, it was de¬ 
signed to mechanize the calculation of trigonometric and 
astronomical tables. 

Charles Babbage, a British mathematician, developed 
one of several differential engines in the 19th century. It 
was the first of Britain's subtle but significant contributions 
to computer development. The engine totaled differences to 
produce tables for navigation, astronomy and insurance. 

Babbage then dreamed up the first computer—a ma¬ 
chine that could handle any sort of mathematical compu¬ 
tation automatically. His analytical engine, although never 
constructed, included the essential parts of a computer as 
we know it today: a stored program, an arithmetic section, 
a data entry section and an output section. 

Enter Uncle Sam 

Dr. Herman Hollerith, a statistician for the Census Bu¬ 
reau in Buffalo, designed an electric tabulating machine to 
help with the 1890 census. The country's rapid growth 
was making manual compilation of statistics difficult; fig¬ 
ures on immigration, health, literacy and employment 
would have been obsolete before the census was finished. 
Hollerith's machine was able to compile massive amounts 
of data electrically. 

The machine included three parts: a tabulator, a sorter 
with compartments electrically controlled by the tabula¬ 
tor's counters, and a device to punch data onto cards. 

Hollerith's invention was the first statistical machine to 
be used on a large scale and launched the information-han¬ 
dling revolution. Within ten years, the railroads began to 
use the Hollerith machines to tabulate waybills; insurance 
companies used them when making actuarial statistics to 
correlate with mortality predictions; public utilities start¬ 
ed to convert to mechanical accounting for their custom¬ 
ers; and businesses used it to develop more advanced cost 
accounting and sales analysis methods. 

__Kfi_ 


Then along came World War I. The Wilson administra¬ 
tion established a plethora of public agencies to control 
such functions as communications, manufacturing and 
distribution. To operate effectively, the agencies needed 
rapid access to massive amounts of information, and 
therefore installed tabulating machines. 

By the 1930s, large companies had established tab de¬ 
partments. The Social Security Act of 1935 forced the gov¬ 
ernment to maintain employment records on millions of 
people, stimulating the first of many impractical book¬ 
keeping projects: a production line to punch, verify, sort 
and file hundreds of thousands of cards every day. 

By then, mechanical reading, writing and arithmetic 
machines were available separately. Clause Shannon's 
1937 master's thesis at MIT used symbolic logic to design 
electrical switching circuits that would add two numbers 
using only relays and switches. The circuitry could be kept 
relatively simple using base two, although any number 
base could be designed using his methods. 

George Stibitz independently built such an adder in his 
kitchen, despite the facilities at Bell Labs where he 
worked. Then he implemented the concept of excess-3 to 
avoid the use of complex carry circuitry. Bell's Complex 
Calculator, the first relay computer, was debugged by the 
end of 1939. In 1940, its use by several scientists heralded 
the beginning of time-sharing. Also that year, in a demon¬ 
stration at Dartmouth, the remote computer solved prob¬ 
lems over telegraph circuits. 

Dr. Stibitz was honored with the first IEEE Piore Cita¬ 
tion in 1977 for these pioneering achievements, for using 
binary and floating-point arithmetic and for pioneering 
memory indexing. 

During this same time, Wallace Eckert linked together 
different kinds of machines to perform astronomical cal¬ 
culations at Columbia University, and Harvard student 
Howard Aiken designed a new kind of calculating ma¬ 
chine, to become known as the Mark I. It was the first au¬ 
tomatic, general-purpose digital calculator. 

Enter IBM 

The International Business Machine Corp. marketed 
electromechanical punches in the 1930s. Beginning in 
1944, IBM worked with Aiken on the Mark I. It was the 
largest electromechanical computer ever. They marketed 
the Card Programmed Calculator in 1948, which wasn't a 
stored program device, and was agonizingly slow by elec¬ 
tronic computer standards. 

The Electronic Numerical Integrator and Calculator 
(ENIAC) was the first large-scale electronic computer. The 
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ENIAC was built by J. Presper Eckert and John 
W. Mauchly at the University of Pennsylvania. 
Completed in 1946, it was used by the Army 
for solving ballistics problems, although the 
machine could have had significantly wider 
applicability. 

The project cost the Army less than $400,000, 
which turned out to be a real bargain. Their de¬ 
cision to fund the project was not cautiously 
planned, but because the Moore School of Elec¬ 
trical Engineering had a good relationship with 
the Army, it took the chance. 

The input device on the ENIAC was an IBM 
card reader, and an IBM summary punch was 
used for output. The computer was constructed 
in 30 units of almost 50 panels, using 18,000 
vacuum tubes, 70,000 resistors, 6,000 switches 
and 10,000 capacitors. When crunching num¬ 
bers, it burned about 150 kilowatts of energy. 

The computer was designed as a synchro¬ 
nous decimal arithmetic machine, with a cycle 
time of 200 microseconds (5000 additions per 
second). It could multiply two full words of ten 
digits (and sign) in 2.6 milliseconds. Its reper¬ 
toire also included divide, subtract, compare 
logical and square root. Reading, writing and 
computing were overlapping operations. 

Because the machine was hard-wired, pro¬ 
gram setup took as long as several weeks. 

The need for a stored program became ap¬ 
parent after construction was started, and an¬ 
other proposal was made for a second device. 
The ENIAC was down about 30 percent of the 
time since 1946, and still managed to process 
over 60,000 hours of work (more than six years 
if the execution time were contiguous). Later it 
was upgraded with switch-selectable stored 
programs, plugboard programs and a 100-word 
core memory from Burroughs called the Static 
Magnetic Memory. A victim of superior de¬ 
sign, ENIAC was retired on Oct. 2, 1955. 


John von Neuman wrote a report in 1945 that 
suggested a stored program computer for the 
first time. The following year, the Electronic 
Discrete Variable Computer (EDVAC) project 
was started at the Moore School. Maurice 
Wilkes started the Electronic Delay Storage 
Automatic Calculator (EDSAC) in 1947 at Cam¬ 


bridge University in England. The EDSAC was 
completed before the EDVAC, therefore be¬ 
coming the first operational stored-program 
computer. 

In 1946, von Neuman started the Institute for 
Advanced Study (IAS) project at Princeton. Be¬ 
cause of its random access memory and paral¬ 
lel binary arithmetic, this computer was faster 
than the serial machines. 

Herman Goldstine of the IAS was awarded 
the 1979 Harry Goode Memorial Award by 
AFIPS (American Federation of Information 
Processing Societies) for his pioneering work in 
the development of the modern stored-pro¬ 
gram digital computer. He was recognized for 
his support and major contributions to the de¬ 
velopment of the ENIAC; his pioneering work 
on the logic, design and coding of electronic 
computers; his leadership role in the design, 
construction and use of the IAS machine; his 
significant contributions to the theory and 
practice of matrix computations; his encour¬ 
agement of young scientists to explore electron¬ 
ic computers; and his pioneering of the history 
of computing. 

After securing Army backing for the ENIAC, 
he became the technical director of the project. 
Goldstine and von Neuman, both recognizing 
the revolutionary potential of electronic speeds 
in computations, began to lay the foundation 
for the modern-day computer. After building 
the first stored-program machine at the IAS, 
Goldstine ran the Institute's computing center 
until joining IBM in 1958. There he created a 
group that has become a world-renowned cen¬ 
ter for the mathematics of computation. 

In 1947, the Whirlwind I air traffic control 
computer project started at MIT. The develop¬ 
ment of coincident-current magnetic core 
memory was its most significant contribution. 
The University of Manchester (England again) 
also began building computers in 1947. The 
first practical static storage system, called the 
Williams Tube Memory, and the first index 
registers were their important achievements. 
The Williams Tube, named after inventor F. C. 
Williams, was a CRT with a wire mesh over its 
face to help define its bit positions. Each tube 
stored 16 x 16 bits. 

The SEAC and SWAC 

Back at the ranch, the Bureau of Standards 
started to build two computers—the Standards 
Eastern Automatic Computer (SEAC) and the 
Standards Western Automatic Computer 
(SWAC). The SWAC was the first parallel 
stored-program computer to become opera¬ 
tional. Engineering Research Associates pro¬ 
posed a drum for main memory in what was to 
be its ERA 1101, the ancestor of Univac's 1100 
series. 

Raytheon was proposing the use of a tank 
filled with mercury for computer memory. 
Harry Huskey had been responsible for the 
machine's design and construction and finally 

























JBE’s 7 Vi** x 11 Vi” 6502 base Microcom¬ 
puter has the capacity for 16K of EPROM, 4K 
of RAM, 8 Parallel Ports and 1 Serial Port. 
Monitor and Tiny Basic are also available. 
The fully populated version includes: 


^ John Bell Engineering, inc. 


ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENQINEERINQ • P.O. BOX 338 
REDWOOD CITY, CA 94064 • ADD SALES TAX IN CALIFORNIA • ADD 5% SHIPPING & HANDLING 


(415)367-1137 


10% OUTSIDE U.S.A. 


SPEECH SYNTHESIZERS 


JBE I MICROCOMPUTER 


A TO D CONVERTER 


REAL TIME CLOCK 


CRT CONTROLLER 


This intelligent CRT Controller uses an 
8085A CPU & an 8275 Integrated CRT Con¬ 
troller. It features: • 25 lines (80 Char./line) 

• 5x7 dot matrix • Upper & lower case 

• two 2716s (controller & char, generator) 

• serial interface RS232 & TTL • baud rates 
of 110, 150, 300, 600, 1200, 2400, 4800 & 
9600 • keyboard scanning system • unen¬ 
coded keyboard is req’d • uses + 5V & 
± 12V power supplies • Doc. includes pro¬ 
gram listing & composite video circuit. 

Bare Board only (Doc. incl.) $39.95 

Programmed 2716s $19.95 


ICS 


6502 

$9.95 

6522 

$9.95 

Z80 CPU 

$9.95 

Z80 PIO 

$9.95 

2716 

$14.95 

2716 Programmed 

$19.95 


JBE’s 16 channel A-D Converter plugs into 
your Apple II® Computer. It uses an 
ADC0817 which incorporates a 16 channel 
multiplexer and an 8 bit A-D Converter. The 16 
inputs are high impedance and the voltage 
range is 0 to 5 volts. Conversion time is<100 
Msec. The resolution is 8 bits or 256 steps, 
linearity is ± Vi step. Two 16 pin DIP sockets 
are used for input, GND & reference voltage 
connections. There are 3 single bit TTL in¬ 
puts. Doc. includes sample program. 

81-132B Bare Board $29.95 

81-132K Kit $69.96 

81 -132A Assm. & T ested $89.95 


J BE’s Real Time Clock Card for the Apple II® 
computer has automatic leap year calcula¬ 
tion, month & date and can time down to .1 
sec. It uses an MM58174 Real Time Clock 
chip, has interrupt capability and has 
separate time intervals of 60 sec, 5 sec & .5 
sec. An on board 2716 holds 8 user programs 
which are switch selectable. A 32768 Hz 
crystal is used for accuracy. On board battery 
will keep correct time for up to one year. 

81-135B Bare Board $ 39.95 

81-135KKit $ 99.95 

81 -135 A Assm. & Tested $119.95 


EPROM EXPANSION CARD 


Now you can have 
unlimited speech 
for your computer! 


PARALLEL INPUT 


APPLE II® 


JBE’s Speech Syn¬ 
thesizers use the 
Votrax® SC-01 
Phoneme Synthe¬ 
sizer chip. The SC-01 
phonetically syn¬ 
thesizes continuous 
speech of unlimited 
vocabulary. The 
SC-01 contains 64 
different phonemes 
and 4 levels of inflec¬ 
tion accessed by an 8 
bit code. It requires 
10 Bytes/sec. for con¬ 
tinuous speech. Both 
Boards have an audio 
amp for direct con¬ 
nection to an 8Q 
speaker. 


Documentation includes basic user pro¬ 
grams, a phoneme chart and a listing of 
coded words to help you get started. 


Documentation for the Apple II® Speech 
Synthesizer includes a disk with many user 
programs. 


i! 

JBE EPROM Expander for the Apple II holds 
six 5 volt 2716s for a total of 12K bytes of 
ROM. This board takes the place of the on 
board ROM in the Apple. It is software 
switchable by the same technique used by 
the Apple® II firmware card. Solder jumpers 
are for reset to the Apple ROM or 2716s on 
the card. (EPROMs available separately). 
Use JBE EPROM programmer and parrallel 
I/O cards to program your EPROMS. 


81-085K Kit $49.95 

81-085A Assm. $59.95 

81-085B Bare Board $39.95 


•Because of the high cost of the SC-01 at 
this time, it will be sold separately. In this 
way, as the price goes down, we can pass 
the savinga ori-tflrectly to you. 


81-120 Parallel Input Speech Synth. 

(On board power supply, Wall 
transformer included) $89.95 


SC-01 Phoneme Synthesizer 
Chip 


$59.95 


• 1 6502 CPU 

• 4 6522 VIA (8 Parallel I/O Ports) 

• 1 AY5-1013 (Serial I/O Ports) 

• 8 2114 RAM (4K) 

• 2 2716 EPROM (monitor & tiny basic) 


The partially populated version includes: 

• 1 6502 CPU 

• 1 6522 VIA (2 Parallel I/O Ports) 

• 1 AY5-1013 (Serial I/O Port) 

• 2 2114 RAM (IK) 

• 1 2716 EPROM (with monitor) 


Both versions include sockets for 4 2716s or 
2732s, 816 pin sockets for I/O interfacing and 
a DB25 connector for RS232. 


All address and data lines, power supply, 
RDY, interrupts, DMA, phase 1 & phase 2 
clock, R/W, reset and NMI & IRQ are brought 
off the board to the 50 pin edge connector, 
(similar to the Apple II® bus) 


This board also features power on reset and 
cassette Interface. 


Documentation includes 6502 programming 
manual & Complete doc. for the 6522 VIA. 
Also included is doc. for interfacing with JBE 
A-D & D-A Converter, Solid State Switches, 
EPROM Programmer & Parallel Input Speech 
Synthesizer. 


81-030C Fully Populated JBE I $349.95 

81-030M Partially Populated 
JBE I $249.95 

81-030B Bare Board JBE I 
(Doc.lncl.) $ 89.95 

2716 EPROM (with monitor) $ 19.95 

2716 EPROM (with tiny basic) $ 19.95 


81-088 Apple II® Speech 
Synthesizer 


$79.95 
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made the decision to use the Williams Tube 
Memory. Thirty-six tubes provided a total 
memory capacity of 256 36-bit words (plus 
sign). By today's megabyte standards, it was in¬ 
significant, but in August of 1950 it made the 
SWAC one of the fastest computers in exist¬ 
ence. The 1978 NCC Pioneer Day Award went 
to Huskey; in keeping with the event, the 
award was one of the now-dismantled SWAC's 
Williams tubes. 

The SEAC was the first stored-program com¬ 
puter to run in the United States. It went into 
operation in 1950, using a mercury delay line 
memory. Other types of memory were added 
later. 

The Eckert-Mauchly Computer Corp. deliv¬ 
ered the Univac (Universal Automatic Com¬ 
puter) to the Bureau of the Census in June 1951 
for the 1950 census. The Univac I became the 
first commercially available computer, setting 
the stage for the Eckert-Mauchly Division of 
the Remington Rand Corp. In 1952, they ac¬ 
quired Engineering Research Associates, 
which had already developed the ERA 1103 (a 
versatile scientific computer) and the best ro¬ 
tating drum memories. 

With today's advanced pocket machines, the 
distinction between computers and calculators 
becomes fuzzy. The electronic slide rule is now 
being replaced by programmable pocket com¬ 
puters, more versatile than the first commer¬ 
cial computer. Companies that manufacture 
both devices, such as Texas Instruments and 
Hewlett-Packard, preserve the distinction in 


advertising literature. 

It is difficult to cite the specific attributes that 
relegate a device to one class or the other. 
Before 1953, however, the problem went the 
other way: everything could be called a com¬ 
puter. Hence, the computer and the calculator 
were (at the time) synonymous. 

During the Korean War, IBM announced a 
large-scale scientific computer called the 
Defense Calculator. The IBM 701 was deliv¬ 
ered in 1953; the IBM 702 was delivered in 
1955 for the commercial users, with 10,000 
characters of electrostatic Williams Tube 
Memory. 

By 1955, many agreed that the Univac com¬ 
puters were superior to those of IBM. IBM de¬ 
livered the first 705 in 1955, less than a year af¬ 
ter the 702. The first Univac II wasn't delivered 
until 1957, and these two critical years were 
enough for IBM to forge into the lead that they 
enjoy today. 

1960 was the time when many organizations 
were moving from IBM 704s to 7090s (some 
through the 709 phase), while others consid¬ 
ered the Univac 1105 and the Control Data 
1604. A number of unique systems were each 
attempting to move the marketplace in a spe¬ 
cial direction. It was an active period; comput¬ 
ers announced included RCA's BIZMAC, Hon- 
eywell's Datamatic 1000, Raytheon's 
RAYDEC, TRW's RW400, Univac's LARK, 
IBM's STRETCH, Westinghouse's ILLIAC IV, 
Burroughs' B5000 and Bendix's G-20. 


Babbage Difference Engine. 



The Generation Gap 

The first generation of digital computers was 
slow, with small internal memories, able to 
process one job at a time and dependent on 
magnetic tape for the storage of bulk data. 
They were characterized by vacuum tubes, 
which represented such problems as reliabil¬ 
ity, expensive maintenance, heat dissipation 
and vast requirements for power. These are the 
machines that gave the world its impressions of 
the computer as the electronic brain. 

The second generation evolved between 
1958 and 1965. The transistor was its major 
characteristic. During this generation, chan¬ 
nels, multiprogramming and time-sharing 
started to affect the data-processing communi¬ 
ty. These machines provided larger internal 
memories, faster execution times, higher relia¬ 
bility, less heat, lower power consumption and 
generally more bang for the buck. 

The basic architecture was the same as the 
previous generation, because magnetic tape 
was still the primary medium for data files. 
Data communications was introduced for ma- 
chine-to-machine interaction, but the comput¬ 
er still usually processed only one job at a time. 

The third generation followed in 1965 and 
was characterized by the microminiature inte¬ 
grated circuit. It significantly reduced the size, 
improved the reliability, reduced vast power 
consumption and reduced production costs. 


























These machines had bigger internal memories, 
allowing much larger, more complex programs 
to be written. 


An interrupt capability allowed the comput¬ 
er to be shared among jobs for short intervals, 
thus encouraging more extensive use of data 
communications. Mass storage devices ac¬ 
quired much more capacity, providing data on¬ 
line to the computer at costs that approached 
those of magnetic tape. However, except for in¬ 
terrupt handling, the architecture had not been 
improved significantly. 


Then, in 1973, Federal Judge E. H. Larson of 
Minneapolis ruled that the patent held by the 
Sperry Rand Corporation was not valid. Hon¬ 
eywell had charged that Sperry had fraudulent¬ 
ly procured the ENIAC patent and had re¬ 
strained and monopolized the EDP industry. 
They maintained that because the patent was 
not granted until 1964, a delay preventing the 
invention from promoting the progress of 
science and the useful arts had been created. 
They claimed the design was in public use be¬ 
fore the patent was granted, and they main¬ 
tained that others besides Eckert and Mauchly 
should be regarded as the inventors of the elec¬ 
tronic digital computer. Mauchly is said to 
have derived his ideas from John V. Atanasoff, 
a physicist who had constructed a prototype to 
solve differential equations. He had visited 
Atanasoff and had seen the device that had 
been developed but had never worked properly. 

Mauchly and Eckert were able to fund and 


build such a device, so despite the court's deci¬ 
sion, they are entitled to be considered the in¬ 
ventors of the first fully operational electronic 
digital computer. 

Programming Languages 

Many problem-oriented languages (POLs) 
have been developed over the years. 

In the early 1950s the University of Illinois 
hosted the programmers of the ILLIAC, includ¬ 
ing computer pioneers Wheeler and Gill of 
Cambridge, England. Most of them were cod¬ 
ing their numeric machine commands and ad¬ 
dresses agonizingly to fit their programs within 
fixed address locations in the 1024-word mem¬ 
ory. The Englishmen began to generate mas¬ 
sive amounts of code, written in symbolic 
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form, using what was called a one-pass assem¬ 
bler. The Yanks stuck to their machine coding, 
but slowly agreed to use the innovation. 

The message was clear—programming pro¬ 
ductivity could be enhanced by the use of the 
symbolic assembler and the subroutine, which 
was also the invention of these English schol¬ 
ars. Formalized with the assistance of Wilkes, 
their fundamental book, A Comprehensive Set of 
Mathematical Subroutines, was published in 
1951. 

The diversity of machines and implementa¬ 
tion languages in the '50s and '60s, together 
with the need to retain flexibility in imple¬ 
menting systems, led to the search for either 
the one machine-independent and universally 
accepted language or for methods and tech¬ 
niques to make all languages readily available 
to all machines. The first of these alternatives 
resulted in many efforts to generate variations 
of FORTRAN and COBOL, such as ALGOL and 
PL/1. 


search for the universal computer-oriented lan¬ 
guage (UNCOL). In the '60s, organizations 
were devoted to the unrewarding task of struc¬ 
turing a language that would adequately ex¬ 
press the capability of any one of a number of 
machines. Each different machine would have 
a compiler written for UNCOL. The POL could 
be implemented in UNCOL once and, via the 
many UNCOL compilers, would be available 
for all UNCOL-served host computers. 

The hardest blow to the UNCOL concept 
came as a result in compiler-writing break¬ 
throughs. Prior to the '60s, compiler financing 
approached a half-million dollars and took up 
to three years. In the early '60s independents 
were generating compilers for one-tenth the 
cost and one-fifth the time. 

The Air Force wouldn't let UNCOL become a 
dead issue, however. UNCOL objectives for 
JOVIAL were targeted onto IBM's 7090 and 
360 machines, as well as several other manu¬ 
facturers' mainframes. 


But have the compilers flowed like wine 
since then! They include ALGOL, APL, BASIC, 
CL/1, CLIP, COMIT, COMMERCIAL, EASY- 
TRIEVE, FACT, FORTRAN, JOVIAL, LISP, 
MAD, MARK IV, NELIAC, Pascal, PL/1, RPG, 
RSTS, SURGE, SNOBOL, TABLEMAKER, 
UMAP, WATFIVE, WATFOR, XTRAN-and 
their variations. 

This leads to the question concerning the 


So now the technology of the fourth and fifth 
generations have emerged in the form of com¬ 
puter products for consumers. Thanks to the 
American space program, which essentially 
funded the development of microelectronics, 
the move into these generations can be attrib¬ 
uted to the incredible cost reductions, the mi¬ 
croprocessors, the gargantuan memories and, 
at last, the home computer. ■ 
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LOW COST & ATTRACTIVE STYLING 

• MAIN/FRAME INTEGRATED INTO FURNITURE QUALITY DESK 

• ELECTRONICS PACKAGE SLIDE MOUNTED FOR EASY ACCESS 
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TURERS (DRIVES NOT INCLUDED) 

• 10 SLOT MOTHERBOARD INCLUDES CONNECTORS 
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8474 Ave. 296 • Visalia, CA 93277 • (209) 733-9288 
We accept BankAmericard/Visa and MasterCharge 



MEMOREX 

FLEXIBLE DISCS 


BUY THE BEST FOR LESS. 
Lowest prices. WE WILL NOT 
BE UNDERSOLD!! Buy any 

quantity. Call free (800) 235- 
4137 for prices and information. 
Dealer inquiries invited. C.O.D.’s 
accepted. 



PACIFIC 

EXCHANGES ^172 
100 Foothill Blvd. 

San Luis Obispo, CA 
93401. In Cal. call 
(800)592-5935 or 
(805)543-1037 



114 Microcomputing , September 1981 






















Take a bite... 


...of Apple 
Orchard! 

Your Apple will love you for subscribing to APPLE ORCHARD! An official publication of 
the International Apple Core, APPLE ORCHARD has all the information you need for 
your Apple. In addition to outstanding feature articles, we present new product 
information, product and book reviews, program listings, articles and news 
from member clubs (maybe yours!), and IAC information, including club listings, 
sponsor listings, and upcoming events. 


Please enter a subscription to APPLE ORCHARD for: 
NAME_ 


ADDRESS 
CITY_ 


.STATE. 


.ZIP. 


Subscription rate: $10.00 for four issues 

$5.00 additional required for first class postage to Canada. Mexico. APO, and FPO addresses 
$10.00 additional required for air mail postage to overseas and other foreign addresses 

□ Check or money order enclosed □ VISA □ MasterCard 


No. 


Reply to: 


. Exp. 


Apple Orchard Subscriptions ^387 
P.O. Box 1493 
Beaverton, OR 97075 


Subscribe today! 

You... and your 
Apple.. .won’t want 
to miss a single 
issue! 


" See List of Advertisers on page 210 


i 

























































For those times when you need a good look at a signal, Heathkit has the answer—the Model 10-4205 

5 MHz Dual Trace Oscilloscope. 


Scope It! 

By Tom Lukers 


T he Heathkit Model 10-4205 is a 
dual-trace, general-purpose utili¬ 
ty scope, designed for hobbyists, 
technicians and engineers. It costs 
about $400 and boasts features usual¬ 
ly found only in more expensive 
scopes. 

The Model 10-4205 has a 5 MHz 
vertical bandwidth, dual-trace trig¬ 
gered sweep and 1 megohm input im¬ 
pedance. Vertical sensitivity is 10 mV 
per centimeter. Vertical gain is 
switch-selectable in 11 calibrated 
ranges, from 10 mV per division to 20 
volts/division. And the time base is 
switch-selectable over seven ranges, 
from .2 fus to .2 seconds. Within each 
range, the time base is vernier-con¬ 
trolled with a smoothly acting pot. 

The 5 MHz bandwidth makes it 
adequate for work on most small 
computer systems and even color 
television sets. Although the 1 meg¬ 
ohm input impedance might possibly 
load down some critical circuits, this 
is a rare possibility with home com¬ 
puter systems. The built-in triggered 
sweep circuit means that you don't 
have to be concerned about synchro¬ 
nizing the scope with the signal under 
test. The scope automatically does it 
for you. 

Although you don't always need a 
scope to troubleshoot small comput¬ 
ers, they sometimes help. Frequent¬ 
ly, a logic probe is all you need. But at 
other times, an oscilloscope is your 
only recourse. 

Digital signals are binary. That is, a 
signal is either there or it isn't. And 
most of the time, that's all anyone 
cares about. So you can do most digi¬ 
tal troubleshooting with a simple log¬ 
ic probe, or, in some cases, with just 
an LED and a current limiting resis¬ 
tor. But even in the digital world, you 


sometimes need to know what the 
signal looks like. 

You sometimes need to know the 
signal's shape, rise time, fall time, 
width (in microseconds or millisec¬ 
onds) and height, in volts or other 
units. Even digital signals can get so 
distorted that TTL devices will no 
longer recognize them. And there are 
frequently analog signals in the sys¬ 
tem that you need to watch. So what 
do you do when you need a good look 
at a signal? Simple. You use an oscil¬ 
loscope. But it doesn't have to be an 
expensive scope. 

Construction 

Although this is meant as a product 



This top view of final assembly shows the roomy, 
uncluttered layout. The power transformer is at 
left rear, with the filter capacitors to the right. The 
two controls to either side of the CRT center are 
the vertical gain controls. Mounted on the front 
panel just to the left of the CRT are the intensity, 
focus, trigger level and horizontal position con¬ 
trols. The horizontal circuit hoard is to the left. 


review and not a construction article, 
a few construction points are worth 
considering. First, the fact that it's a 
Heathkit says volumes. The Heathkit 
people have decades of experience in 
designing kits. 

If you already know about Heath- 
kits, move on to the next part of this 
article. But if you have never built a 
Heathkit, read on. 

My first Heathkit was a little hand¬ 
held multimeter, back in 1952. After 
more than 27 years of kit-building 
and working with students, techni¬ 
cians and engineers, I have devel¬ 
oped a sort of "kit builder's laundry 
list." I've checked it informally with 
a number of other instructors and 
against what I've found in the litera¬ 
ture and it seems to be a pretty good 
list. At least, the points made here are 
good, if not all-inclusive. So here it is. 

For one thing, there are definite ad¬ 
vantages to modular design with 
clean, uncluttered layout, simple wir¬ 
ing, and plenty of room on circuit 
boards and the chassis. Good (rigid) 
mechanical construction, quality 
printed circuit boards and sockets for 
all integrated circuits are other pref¬ 
erences. 

In addition, when the job is done, it 
should look sharp, work as adver¬ 
tised and give rock-steady, reliable 
operation. And all of the screws, 
nuts, washers and other hardware 
should be there. You don't want to 
end up short by one or two pieces. 

Good documentation is a must. 
And the manuals should be written to 


Address correspondence to Dr. Tom Lukers, PO 
Box 1949, 3625 Hendrick Drive, Plano, TX 75074 
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tell you how to put the product to¬ 
gether, how it works and how to use 
it. One of the first warning signals for 
any kit is when it becomes apparent 
that the manual was written to im¬ 
press you. It usually doesn't. One 
that was written to impress usually 
doesn't tell what you need to know 
about the product. 

Happily, the Heathkit Model IQ- 
4205 rates very high on all of these 
points. On a scale of 10, I would rate 
it an 8 or a 9 in all categories except 
the documentation. They rate a 10 on 
that. 

Some reviews have referred to 
Heath documentation as "overkill." 
But I don't believe that it is possible 
to give too much good, accurate infor¬ 
mation with a product that is de¬ 
signed to be built by anyone from a 
novice to a professional engineer. 

If you're a newcomer to electronics 
and have never built a kit, I would 
recommend that you build a couple 
of smaller kits before tackling the 
Model 10-4205. Not that it's all that 
difficult. But if you have no experi¬ 
ence in soldering, it is a good idea to 
get some before tackling such a proj¬ 
ect. From working with hundreds of 
students on building projects, I be¬ 
lieve that soldering technique can 
contribute more to the success (or 
failure) of a project than any other 
single thing. 

But if you have successfully built a 
couple of smaller kits, then I would 
recommend the Model 10-4205 with¬ 
out any reservations. 

I built mine in one week of eve¬ 
nings plus one entire weekend. I 
work slowly and carefully. And I've 
found that it pays to follow the Heath 
directions to the letter. If you work 
carefully, follow instructions and pay 
attention to details, you will probably 
end up with a great scope that will 
give you years of trouble-free service. 
Not only that, but following details 
carefully makes it much easier to 
backtrack if things don't work right 
at first. 

The kit consists of three printed cir¬ 
cuit boards. They are the vertical 
amplifier, horizontal amplifier and 
power supply. 

The boards are clearly printed with 
identifying marks for all compo¬ 
nents. Each board is neat and un¬ 
crowded. Mechanical mounting is 
strong and rigid. The prefabricated 
wiring harness greatly simplifies con¬ 
struction. The chassis is roomy 
enough to make it convenient during 
servicing but small enough to make a 



This view shows placement of the horizontal circuit board, the CRT and the power transformer. The hori¬ 
zontal circuit board contains the time base generator, the horizontal amplifier and the horizontal deflec¬ 
tion amplifier for the CRT. 



My daughter, Beulah, is a junior at Brigham Young University, majoring in Russian and Chinese, with a 
math minor. She is an honors student and has recently become interested in applications of microcomput¬ 
ers to language translation. Here she is using the Heathkit Model 10-4205 scope and the Heathkit digital 
logic trainer in some exploratory experiments in digital logic. 
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This is the bottom view of the scope. The power supply circuit board is at the top with the bottom of the 
power transformer at right. The vertical amplifier board is at the bottom. It contains the vertical amplifier 
and the vertical deflection amplifier circuits. The vertical amplifier circuits are shielded to prevent interac¬ 
tion from stray magnetic fields. The holes in the shielding are for making screwdriver adjustments during 
calibration. Although the wiring harness looks complicated , it really isn't that bad. The harness is prefab¬ 
ricated to simplify construction. 



This is the Model 10-4205 during final assembly. The time base/horizontal gain controls are at the upper 
right; directly underneath are the four triggering slide switches mentioned in the text. The vertical column 
of four switches just to the left of the time base switch is for intensity, focus, trigger level and horizontal 
position. Just below the CRT are the vertical position controls for each channel, with the vertical gain con¬ 
trols and BNC input connectors just below. Each channel input can be direct coupled, grounded or ac 
coupled, using selector switches. Just behind the front panel can be seen the horizontal circuit board on 
the right, with the CRT in the center. 


compact, convenient instrument. 

The construction and operation 
manual includes clear, detailed in¬ 
structions for building, calibrating 
and operating the scope, plus a theory 
of operation and detailed description 
for each circuit. In addition, there are 
six pages of semiconductor identifica¬ 
tion charts and parts lists. 

Heath provides a large schematic 
diagram and a 38-page illustrated 
booklet in addition to the excellent 
construction/operation manual. 

The schematic is well laid out and 
clear enough to read even if your eyes 
are not as good as they used to be. 
The detailed sketches in the illustra¬ 
tion booklet make it easy to identify 
the components, to see where to place 
them and how to orient them. One 
neat technique used by Heath is to 
show each construction area with all 
the parts stripped away except those 
being installed. Thus, the same part 
of the board or chassis may appear 


The construction and 
operation manual 
includes clear, 
detailed instructions. 


several times, but each time it only 
shows those parts being installed. 
This makes it easy to see exactly how 
one part is oriented with respect to 
the others. 

There is just one thing that I don't 
like about the 10-4205, and that is the 
way they located the four slide 
switches for triggering. These 
switches are AUTO/NORMAL, ( + )/ 
(-), AC/DC/TV and Y1/Y2/EXT/ 
LINE. They are mounted under the 
plastic false cover on the front panel. 
That is, they are sandwiched between 
the metal front panel and the plastic 
silk-screen panel showing the control 
names. The screws holding these 
switches are located under the silk- 
screen panel. They tend to loosen up 
after a while, and it is a tedious job to 
tighten them again. This is a minor ir¬ 
ritation, however. It has been a nui¬ 
sance only about three times in as 
many years. 

Heath provides two coax cables for 
the scope, each fitted with alligator 
clips for the signal and ground lines. 
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High-frequency probes are available 
from Heath for $29.95 each. I have 
both kinds. But the cables provided 
with the kit have been adequate for 
most of my uses. 

Applications 

The Model 10-4205 is useful for 
testing a wide range of equipment. 
And if you know nothing about using 
a scope, Heath's Self Study Course 
will help get you up to speed. 

I built this scope in 1977. And I've 
used it to check out, calibrate and 
troubleshoot several computers, an 
H19 terminal, an H14 printer and 
several 72 MHz transmitters and re¬ 
ceivers for radio-controlled model 
airplanes. 

This scope makes troubleshooting 
the R/C receivers and transmitters a 
snap. Although the 72 MHz operating 
frequency is out of the scope's design 
specifications, the scope is still quite 
useful. In the receiver, for example, 


This scope makes troubleshooting 
the R/C receivers 
and transmitters 
a snap. 


the intermediate amplifier frequency 
is 456 kHz. This is well within the 
scope's range of 5 MHz. So the only 
times you can't clearly see the signals 
are in the rf amplifier and converter 
stages. But even in these stages, it is 
usually enough to know whether the 
signal is there, without knowing 
what it looks like. 

Here's how you can use this scope 
on your computers: With the system 
working properly (before trouble 
starts), you can look at the wave¬ 
forms for key signals, noting the 
shape and amplitude. Then when 
you have trouble in the system, if you 
don't get those same signal shapes 
and sizes, it's a good bet that you're 
on the right track. This way you can 
isolate the trouble to the faulty part of 
the system. Similar techniques will 
work with almost any equipment. 

So there you have it. The next time 
you have trouble in your home com¬ 
puter and don't know where to start, 
don't just stand there. Scope it, with 
the Heathkit Model 10-4205 scope! ■ 
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IS BASIC TOO 
SLOW? 

OSBORNE McGraw-Hill’s 
Assembly Language books 
help you speed up your programs 


Osborne/McGraw-Hill simplifies 
assembly language programming. You 
needn’t know a thing about assembly language 
to use our ALP series. Each book is straightforward, self-teaching 
textbook-concise and easy to understand. Each book explains assembly 
language programming, describes the function of assemblers, structured 
programming, and presents many practical programming examples. 


ANNOUNCING 

68000 Assembly Language Programming 

by Doug Hawkins, Gerry Kane and Lance Leventhal 

All the information you need to program Motorola’s 68000 microprocessor is 
contained here, from simple introductory material (written in understandable 
English) to the most advanced topics. The entire 68000 instruction set is 
presented. The book is filled with practical examples, sample problems, and 
troubleshooting hints - enabling you to quickly master this powerful 16-Bit 
microprocessor. □ #62-4 $16.99 
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Combining minicomputer features in a microcomputer package, the Hewlett-Packard HP-85 is sure to be 

a big hit for business/science applications. 


What’s So Super 
About the HP-85? 

By Russell King 


I was first introduced to the Hew¬ 
lett-Packard HP-85 at Microshack, 
the local computer store. I was not 
initially impressed; it looked like just 
another microcomputer with a pretty 
face. But I quickly changed my mind 
after Dave Claypool, Microshack's 
manager, showed me some of its ca¬ 
pabilities. This machine's beauty was 
more than skin deep. 

The Hewlett-Packard HP-85 is real¬ 
ly a minicomputer in a microcomput¬ 
er package. It contains nearly every 
feature that microcomputer critics 
have wanted in a machine. It is an all- 
in-one package containing a 92-key 
keyboard, five-inch (diagonal) dis¬ 
play, thermal printer, DC 100 tape 
cartridge drive and BASIC in ROM. 
The machine can be expanded to in¬ 
clude extra memory, more BASIC in 
ROM, disk drives, printers, graphic 
tablets, plotters, interfaces and liter¬ 
ally a hundred devices. Hewlett- 
Packard rounds out the accessories 
with a number of software packages 
designed for scientific/engineering 
applications, text-editing and games. 

This machine will especially attract 
the attention of those people with sci¬ 
entific, engineering or instrument 
controller applications. The features 
in the basic package are superb, and 
include graphics, a built-in tape unit 
that is as fast and as versatile as a disk 
unit, extra function keys, a great 
BASIC and good documentation. In 
short, the HP-85 has nearly every¬ 
thing one could want in a small 
microcomputer. 


Address correspondence to Russell King, 15 Fyfe 
St., Regina, Saskatchewan S4X 1J7, Canada. 


Owner's Manual 

The owner's manual is the best that 
I have seen. It is well-written and 
covers every aspect of the machine. 
In addition to a good table of con¬ 
tents, the manual has a comprehen¬ 
sive index and appendices. It also has 
good, relevant sample problems with 
solutions to help the owner learn the 
HP-85's functions. 

Keyboard and Display 

The keyboard has a professional 
feel, and with its 92 keys offers more 
capabilities than any other micro¬ 
computer on the market. Another 
welcome feature, but one that re¬ 
quires getting used to, is the line 
mode operation of the keyboard—the 
computer will accept the entire line 


that the cursor is placed on when the 
enter key is pressed. Thus, if you 
wish to modify a line, you merely 
type in the changes and re-enter the 
line, instead of retyping the entire 
line. This feature makes editing 
easier. 

The key functions can be grouped 
into four function areas: the alphanu¬ 
meric keyboard, the numeric key¬ 
pad, function keys and system con¬ 
trol keys. 

The alphanumeric keys are laid out 
in a typewriter format, except that 
uppercase characters are normally 
generated, and the shift key (or the 
caps lock key) generates lowercase 
characters. This can be reversed 
(lowercase generated normally, with 
uppercase generated with the shift 
key) by using the FLIP command. 



The Hewlett-Packard HP-85—"The machine's beauty is more than skin-deep." 
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The HP-85 calls the return key END 
LINE, and the break key PAUSE. 

The numeric keypad provides a 
quick means of entering numeric 
data, and can function as a direct-en¬ 
try calculator without the need to 
type PRINT statements. Unfortu¬ 
nately, the enter key (END LINE or 
RSLT) is poorly placed, lessening its 
advantage. 

The function keys provide a variety 
of useful features. Four keys control 
cursor positioning, which in conjunc¬ 
tion with the edit and line mode fea¬ 
tures make program modifications a 
snap. Other keys will erase a line 
from the cursor position to the end of 
the line, automatically number the 
lines of the program as you enter 
them, delete characters, allow inser¬ 
tion of characters, clear the screen, 
backspace the cursor or scratch 
(erase) your program. 

Also included on the keyboard are 
special function keys that can be de¬ 
fined and tested by your program. A 
program can assign a descriptive la¬ 
bel to each special function key 
which will appear at the bottom of 
the display. 

Finally, there are several BASIC 
keyword keys: RUN, LIST, CON¬ 
TINUE, LOAD, DELETE (to delete 
program lines) and a few others. 
There is even a key that lets you 
single-step through your program. 

Rounding out the keyboard fea¬ 
tures, the system keys rewind the 
tape cartridge, copy the display to the 
thermal printer, scroll the display up 
or down, advance the paper in the 
printer, or initiate a system self-test. 

Although the CRT screen is small, 
it is quite readable. It has a graphics 
resolution of 256 by 192 and an al¬ 
phanumeric resolution of 16 lines, 
with 32 characters per line. An inter¬ 
esting feature of the display is its 64 
line buffer. By scrolling up or down 
you can display any 16 contiguous 
lines in the buffer. The graphics buf¬ 
fer is separate from the alphanumeric 
buffer. 

Tape Cartridge Unit 

The tape cartridge system is one of 
the best features of the HP-85; it is the 
fastest and most versatile tape system 
of any microcomputer system. One 
tape cartridge can hold up to 195K of 
program information or 210K of data. 
Programs and data can be mixed on a 
tape cartridge. 

Each tape cartridge has its own cat¬ 
alog which keeps track of up to 42 


files. The catalog can list the file 
names, the file types (program, data 
or binary), the number of bytes per 
record, the number of records in the 
file and the file sequence number as¬ 
signed by the computer. You can use 
the built-in file security features of 
the HP-85 to prevent listing or edit¬ 
ing, duplicating or overwriting, or 
even to prevent the program from ap¬ 
pearing in the catalog. The file securi¬ 
ty feature is very easy to use. 

The best feature of the tape car¬ 
tridge is its file-handling capabilities, 
which are equal to those found on 
disk systems. It can handle sequen¬ 
tial-access, direct-access and random- 
access files. 

The DC 100A tape cartridge is not 
the standard tape cassette; it is heavi¬ 
er and faster. Although this cartridge 
is much more expensive than cas¬ 
settes and more difficult to obtain, its 
advantages in speed and reliability 
make it worthwhile. The HP-85 car¬ 
tridge can be read at ten inches per 
second and one can be rewound in 29 
seconds. When a file search is in 
progress the tape advances at 60 
inches per second. You don't wait 
long for a program to load! 

Other Features 

The printer is a quiet thermal print¬ 
er with the same resolution as the dis¬ 
play, and can handle alphanumerics, 
graphics and even strip charts. It can 
print two lines (64 characters) per 
second, and will copy the display in 
eight seconds. Anything that can be 
displayed on the screen can be copied 
to the printer. 

The built-in beeper is easy to use 
(use the BASIC command BEEP). Both 
tone (frequency or pitch) and dura¬ 
tion are controllable, and the beeper 
can be used to generate computer 
music. 

The HP-85 also has a built-in real¬ 
time clock and three programmable 
timers. The clock is similar to the 
large computer clocks, in that it 
keeps track of the time in seconds 
since midnight (IBM clocks keep 
track of time in hundredths of sec¬ 
onds since midnight). The program¬ 
mable timers can be independently 
controlled to provide interrupts at in¬ 
tervals ranging from half a millisec¬ 
ond to just over 27-3/4 hours. As with 
the other features, these timers are 
easy to use. 

Accessories and Expansion 


SUPERBRAIN 

BvINTERTEC 
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interface. Comes with CP/Mtm 2.2 operating sys¬ 
tem. MiniMicroMart can supply a wide range of 
CP/M development and application software. 

w/64K Double Density, List $3495 .. $2869 
W/64K Quad Density, List $3995. $3395 
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HP-85. RAM memory can be doubled 
with the 16K memory module, allow¬ 
ing a total RAM memory of 32K. 
ROMs can be added to enhance the 
built-in BASIC and control peripher¬ 
als to simplify expansion. Currently, 
ROMs for matrix math are available, 
as are ROM controllers for a plotter, a 
132-column printer and disk drives. 

Hewlett-Packard also has four in¬ 
terface modules available: an RS-232 
interface, a GP-IO (input/output) in¬ 
terface, a BCD (binary coded deci¬ 
mal) interface and the HP-IB inter¬ 
face. The HP-IB interface is the IEEE- 
488 interface standard, which Hew¬ 
lett-Packard uses on almost all its 
minicomputers. Hewlett-Packard has 
199 products that can be attached to 
this bus. 

HP also sells blank tape cartridges, 
rolls of paper for the printer, a carry¬ 
ing case for the HP-85, cartridge/ 
manual holders and ROM drawers 
(devices that hold the ROMs; one 
ROM drawer will hold six ROMs). 

Software Packages 

Hewlett-Packard, recognizing that 
a computer is not useful without soft¬ 


ware, has several software packages 
on tape cartridges, which they call 
Application Pacs. The Pacs currently 
available are primarily designed for 
scientific and engineering applica¬ 
tions, and include General Statistics, 
Mathematics, Circuit Analysis, Linear 
Programming, Waveform Analysis, 
Basic Statistics and Data Manipula¬ 
tions, Regression Analysis, BASIC 
Training self-study course, Finance, 
Text Editing and Standard Pac (a 
number of programs that use the 
HP's features). Hewlett-Packard is 
busy expanding the number and vari¬ 
ety of Application Pacs. 

The Application Pacs come with a 
manual describing the programs on 
the cartridge, but these manuals are 
not as good as the owner's manual. I 
looked over the Math Pac, and found 
programs dealing with solving simul¬ 
taneous equations, triangle solutions, 
integration, differential equations, 
Chebyshev polynomials, fast Fourier 
transforms, computation of hyperbol- 
ics and complex number operations. 

Reliability 

If the HP-85's reliability matches 


other Hewlett-Packard products, it 
will provide years of trouble-free ser¬ 
vice. The company I work for owns a 
desk-sized HP-250, which has been 
loaded into a truck and driven around 
the province winter and summer 
(temperatures vary from about -40 
to 100 F or more), has been dropped 
once and has never required more 
than casual maintenance. 

BASIC 

The HP-85 BASIC has more fea¬ 
tures than the BASIC you get with 
most microcomputers; in fact, it com¬ 
pares favorably to the enhanced BA¬ 
SICS found on mainframe computers. 

The built-in functions available on 
this machine emphasize that it was 
designed for scientific/engineering 
work. A larger number of trigono¬ 
metric functions are featured with 
this BASIC than with most other BA¬ 
SICS. They include CSC (cosecant), 
SEC (secant), SIN (sine), COS (cosine), 
TAN (tangent), ASN (arcsine), ACS 
(arccosine), COT (cotangent), ATN y/x 
(arctangent of y/x for conversion be¬ 
tween polar and rectangular coordi¬ 
nates), DTR (degrees to radians), RTD 
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zip code extension, sort on any field and multiple labels. Who else offers a report 
writer and merges with word processor? 

INVENTORY Mod I & III S89. S109 (48K) Mod-ll S149 
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(radians to degrees), DEG (for opera¬ 
tions in degrees), GRAD (for opera¬ 
tions in grads) and RAD (for opera¬ 
tions in radians). Other functions, in¬ 
cluding multiple-line functions, can 
be defined using the DFN (define 
function) command. 

You can do regular or modulo arith¬ 
metic (clocks use modulo arithmetic; 
i.e., four hours after 10 PM is 2, not 
14). You can also check signs, re¬ 
mainders, integer portions of a num¬ 
ber and fractional portions of a num¬ 
ber (i.e., the integer portion of 3.5 is 
3, while the fractional portion is 5) 
with single commands. 

The random number generator uses 
a seed from which random numbers 
are generated. The seed lets you get a 
more random selection of random 
numbers. (The OSI C1P micro gener¬ 
ates the same random numbers each 
time it is first turned on—your micro 
probably does, too.) 

Other features include three built- 
in constants: PI, EPS (the smallest 
positive number possible on the 
HP-85) and INF (the largest positive 
number possible). The smallest posi¬ 
tive number is indeed small, being 


approximately 1/(10 500 ), while the 
largest number is approximately 
10 500 . Any real number can have up 
to 12 significant digits, while integers 
can have up to five significant digits. 

The HP-85 also has four number 
comparison commands that can be 
useful: FLOOR(x), CEIL(x), MAX(x,y) 
and MIN(x,y). FLOOR will return the 
largest whole number less than x 
(e.g., CEIL 3.5 is 4). MAX and MIN 
will return the larger or smaller of the 
two numbers x, y, respectively. 

Three commands let you use pro¬ 
gram overlay (see "Overlay Pro¬ 
gramming" by Robert A. Peck, Mi¬ 
crocomputing, October 1980, p. 208): 
COM, CHAIN and UNCHAIN. COM 
specifies which variables will be 
common to both the original (calling) 
program and the program being 
called. All variable values in the 
COM area will be saved; those vari¬ 
ables outside the COM area will not. 
CHAIN is the command that calls the 
new program, and it can appear any¬ 
where in a program any number of 
times. The UNCHAIN command re¬ 
stores the original program to mem¬ 
ory, but any variable values outside 


the COM area will be lost. 

Arrays and Strings 

HP-85 BASIC handles strings and 
arrays differently than most micro¬ 
computer BASICs (like Microsoft) do. 
Character strings that are more than 
18 characters in length (up to the the¬ 
oretical maximum length of 32K) 
must have their lengths defined via a 
DIM statement. Thus a 2000 charac¬ 
ter string would be defined with DIM 
A$(2000). The crucial difference is 
this: character arrays cannot be de¬ 
fined. For example, DIM A$(5) de¬ 
fines a character string five charac¬ 
ters in length, not a character array 
with five elements. I suspect that 
Hewlett-Packard will be announcing 
a ROM for handling character arrays 
in the near future. 

Hewlett-Packard has compensated 
for the lack of character arrays by 
providing several powerful string 
handling abilities. Some of these 
commands convert numbers to char¬ 
acters and vice versa which may al¬ 
low you to convert a character to a 
number, which can then be stored in 
a numeric array. 



The "fast" sort m for Oasis. Systems 


QISORT is a highly optimized easy to use sort utility 
designed for high speed sorting of ASCII sequential 
files into desired sequence. Benchmark tests were run 
on a Digital Microsystems DSC-3 using Oasis 5.4F single 
user operating system. 

Benchmark tests show QISORT to be up to 7.9 times faster. 

QISORT OASIS FILESORT 


\ PLEASE FILL OUT AND RETURN TO: 

\ QUANTUMN INFORMATION SYSTEMS 
\ 860 N.W. 87th St., Seattle, WA 98117 
^ Please Send Me: 


✓ 246 

(206) 784-2118 


% □ 
x 

X 


QISORT $100.00* □ Manual Only $7.50 

Washington State residents add 5.4% sales tax. 


Record 

Length 

File Size 

Sort Key 

Hard 

Disk 

Diskette 

Hard 

Disk 

Diskette \ 

30 

500 

1-5 

.23 

68 

.90 

2.40 \ 

6-10,1-5D 

.23 

68 

.96 

2.48 \ 

1000 

1-5 

41 

1.28 

2.36 

5 48 \ 

6-10.1-5D 

.85 

2.05 

2.46 

5.58 \ 

2500 

1-5 

1.53 

4.98 

10.43 

19.45 \ 

6-10.1-5D 

1.65 

5.23 

13.11 

22.78 \ 

60 

500 

1-14 

.40 

1.25 

1.35 

4.13 \ 

17-30.1-8D.9-16 

.88 

2.06 

1.53 

4.35 \ 

1000 

1-14 

1.56 

3.90 

3.81 

9.18 \ 

17-30,1-8D,9-16 

1.70 

4.21 

4.43 

9.80 \ 

2500 

1-14 

4.63 

7.61 

14.13 

36.00 

17-30.1-8D.9-16 

4.80 


13.06 



- Name _ 

\ Shipping 
* Address 

\ 

\ City _ 


.Title 


OASIS SERIAL NO. 


-State 


.Zip 


(Required with order)_ 

□ check enclosed Q U.P.S.-COD 

i ‘add $3.00 for shipping dealer inquiries invited 


Oasis is a registered trademark of Phase One Systems. Inc. 


✓ See List of Advertisers on page 210 
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String manipulation is also easy, 
since any character in a string can be 
accessed by specifying the first and 
last positions you want in the string. 
Thus PRINT AS(5,6) will print the 
fifth and sixth characters in the string 
A$. You can then simulate character 
array handling with proper program¬ 
ming. Unfortunately, the effort in¬ 
volved in converting existing pro¬ 
grams to run on the HP-85 can be a 
major effort. 

Edit and Debug Features 

Hewlett-Packard's editing features 
are pretty useful. You can renumber 
the lines in a program; delete blocks 
of lines; insert, delete or replace char¬ 
acters on a line (remember that the 
line does not have to be retyped in its 
entirety), and even copy lines (change 
the line number of the line to be 
copied to the desired line number 
and press the end line key). 

Another impressive feature of the 
HP-85 is its debug ability. You can 
trace the execution of your program 
statement-by-statement, trace the 
changes in one or more variables as 
they occur, or trace everything—the 


order of the execution of the state¬ 
ments, when each variable changes 
and what it changes to. You can, in 
addition, define error exit routines 
that tell you which statement caused 
the error, what type of error occurred 
and what to do about it. You can in¬ 
struct your program to ignore errors 
and continue or to stop. These fea¬ 
tures can reduce your debugging time. 

Graphics 

The graphics software is excellent. 
It matches expensive commercial 
plotting software in most respects, 
and even provides some extra func¬ 
tions. The graphics display is capable 
of a resolution of 256 by 192 dots, 
with a black, white or mixed back¬ 
ground color. You can plot points, 
or define and plot special characters 
and symbols. 

The HP-85 has 16 plot commands 
that make graphics simple to use. 
You can generate x or y axes with one 
command and label your graph with 
the LABEL command (the labels can 
be parallel to the x or y axis, con¬ 
trolled with the LDIR or label direc¬ 
tion command). An x,y coordinate 


system is used, and the coordinates 
can be absolute—point to a fixed posi¬ 
tion on the screen—or can be drawn 
in relation to the origin (intersection 
of the x and y axes). 

The BPLOT command lets you de¬ 
fine an 8 by 12 dot symbol, which can 
then be placed anywhere on the 
graph. The seven commands, PEN, 
PENUP, PLOT (x,y), MOVE (x,y), 
IMOVE (x,y), DRAW (x,y) and 
IDRAW (x,y), in conjunction with the 
LABEL command, provide the con¬ 
trol for drawing most graphs. Com¬ 
mercial plot packages use PEN and 
PENUP commands to put the pen on 
the graph paper and lift the pen. This 
same concept is used for the HP-85 
graphics. PLOT (x,y) will plot a point 
at the fixed screen location defined 
by (x,y); MOVE (x,y) moves the "pen" 
to the location defined by (x,y); while 
DRAW (x,y) will draw a line from the 
current position to the position de¬ 
fined by (x,y). IMOVE and IDRAW 
operate similarly, but the (x,y) posi¬ 
tion is referenced to the origin (if one 
exists). 

You can also SCALE the x and y 
axes separately; the SCALE com- 



Radio Shack Dealer #R491 

MODEL III 
LEVEL III BASIC 
26-1062 



$825.00 


WE ACCEPT CHECK, MONEY ORDER, OR PHONE ORDERS WITH VISA OR MASTER 
CHARGE, SHIPPING COSTS WILL BE ADDED TO CHARGE ORDERS. DISK DRIVES, 
PRINTERS. PERIPHERALS, AND SOFTWARE—YOU NAME IT, WE’VE GOT IT. 
WRITE OR CALL FOR OUR COMPLETE PRICE LIST. 


C & S ELECTRONICS, LTD. 32 EAST MAIN ST. MILAN, MICH. 48160 
W9 (313)439-1508 (313)439-1400 


C & S ELECTRONICS MART IS AN AUTHORIZED RADIO SHACK DEALER #491 
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mand compresses or expands the x 
and y axes. Thus you could have x 
axis intervals of 1, 2, 3, 4, etc., and y 
axis intervals of 100, 200, 300, etc. 

The HP-85 graphics display is sepa¬ 
rate from the alphanumerics display, 
letting you switch back and forth be¬ 
tween your program listing and the 
graph. The graph can be copied to the 
printer using the copy key. You can 
also input data while using the graph¬ 
ics. The graphics capabilities are fur¬ 
ther enhanced with the addition of a 
plotter and the printer/plotter ROM. 

Drawbacks 

The HP-85 is a great little machine, 
but it does have some disappoint¬ 
ments. 

First, the price. At $3250 (US), the 
HP-85 is expensive. A potential buyer 
must carefully weigh the benefits of 
the machine against its price. 

Second, it has no character arrays. 
Although this problem can be cir¬ 
cumvented, it will be a factor consid¬ 
ered by potential buyers. 

Third, it has a good keyboard, but 
more thought could have been put in¬ 
to the positioning of some of the keys. 


Fourth, although the HP-85 has the 
best standard editing features of any 
microcomputer, it still falls short of 
perfection. More extensive editing 
features would have been possible 
without greatly affecting the price. 

Finally, the small display screen 
makes this a one-user computer. A 
larger screen would be a great im¬ 
provement. The 32-column display is 
a big disappointment—a machine 
with such capabilities should have an 
80-column display (the very expen¬ 
sive HP-9845 has these features and 
color graphics as well). 

The HP-85 will be a disappoint¬ 
ment to those hobbyists that enjoy us¬ 
ing PEEKs and POKEs and USR com¬ 
mands—they don't exist. Hewlett- 
Packard has tried to construct a BA¬ 
SIC complex enough to make such 
commands unnecessary, and have 
succeeded to a large degree. Any 
shortcomings in their BASIC will 
probably be remedied with BASIC 
enhancements via additional plug-in 
ROMs. 

The HP-85 is an appliance comput¬ 
er: it was designed to be used as an 
application tool, not as a breadboard. 


This is the reason I haven't described 
the microprocessor (a custom-de¬ 
signed IC chip) or its unique architec¬ 
ture and other similar details. Hew¬ 
lett-Packard has adopted the attitude 
of the mainframe computer manu¬ 
facturers (not surprisingly, since they 
are one), and are more interested in 
showing the customer how to use the 
computer, not in describing the many 
features of its design (although that 
information is available to those who 
are interested). 

Conclusion 

The HP-85 combines many mini¬ 
computer features in one small pack¬ 
age, features that either cost extra or 
are not available with other micro¬ 
computers. It is an impressive, well- 
built machine that reminds me of the 
engineering excellence of a Mercedes- 
Benz. 

This machine will probably not af¬ 
fect the hobbyist market to any sig¬ 
nificant degree, primarily because of 
its price. Hewlett-Packard will sell a 
lot of these machines, but they will 
be found in labs and offices, not often 
in the home.B 




rondure company ^ computer 

room 


2522 BUTLER/DALLAS. TX. 75235 ^74 

214-630-4621 


SPECIAL 

Daisy Wheel Printer 

Working—Parallel Interface 

$400.00 Power Supply) 


MICRO SWITCH KEYBOARD 

USED BUT LOOKS VERY NICE 



ASC II 


RS 232 CABLES 

8* RS 232 male/male— $12.50 
15’ RS 232 male/male—$20.00 
25’ RS 232 male/male—$22.50 
50’ RS 232 male/male—$45.00 



GE TERMINET 
300 PRINTER 

Pin feed—9 paper 


• 80 Punt positions 

• Rprpi.p only 

• ASCII fnrtf 

• RS 21? .nl*»fare 

• 10 CPS 

• Upper & inw^rraso 

• Shipping wt 7A» 

Snipping containers SIS 00 

(used) 

(good working condition) 


Will run on serial RS232 port of SALE 
most micros including TRS-80. $395.00 


FLAT-PACK 
ACOUSTIC 
Modem Pickup 



USED FANS 

Muffin-$8.00 
Sprite-$6.00 


ORDERING INFORMATION: 

We ship the same day we receive a certified check or money order Texas residents add 
5% sales tax Please call it you have a question Wnte for our CATALOG of many parts, 
terminals, printers, etc. All items sublet to availability Your money returned if we are 
out of stock 

SHIPPING INFORMATION: 

Modems: $3.00 each; Key Boards $350. Power Supply $8.00. Larger items & Parts: 
Specify Freight or Air Freight Collect. Foreign Orders Add appropriate freight or 
postage We now take Master Charge and Visa orders. Specify full number, bank 
number and expiration date. 


USED 
OMNITEK 



GO 

PIGGYBACK! 



CEflTRDfllC5 

add lowercase with our 
PLUG-IN piggyback board! 

9WX7H Dot Matrix $135 
5WX7H Dot Matrix $ 95 

TWO complete character sets on board: 

96 character ASCII PLUS choice of 

128 character APL, TRS-80/H-19 Graphics or 

Scientific. (Customer defined: add $50/set). 

Most printers convertible: specify logic board # 


SYDNEY SEZ: 

Shop Comparatively! 



DSE 


^212 


Digital Systems Engineering 


12503 King’s Lake Drive, Reston VA 22091 (703) 620-2994 

ALSO AVAILABLE: New Centronics and Integral Data Systems printers at 
15-20% below list; also, used printers of several makes. Call for information! 

MasterCard, VISA, Check. MO, P0_All products waranteed 90 days 
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Don't hassle with OSI's clear screen subroutine; use this disk BASIC CLRS program instead. 


Clear Screen 
In the Blink of an Eye 

By Roy D. Powers, Jr. 


S ince buying my OSI C1P BASIC- 
in-ROM computer, I have been ir¬ 
ritated to have no easy, fast dear- 
screen routine. It is a lot of trouble to 
set up the USR (x) clear screen sub¬ 
routine that OSI publishes, as well as 
a pain to type X = USR (x) for each 
use. 

I knew there was little that could be 
done for BASIC-in-ROM machines, 
but felt that disk BASIC could be al¬ 
tered. When I expanded my C1P to 
minifloppy, I set to work on writing a 
program which would solve this 
problem. 

After locating the command tables 
in the BASIC, I was disappointed to 
discover that they were full. It was 
then necessary to sacrifice an existing 
command and substitute the desired 
one. 

After much consideration, I chose 
NULL, because it can easily be re¬ 
stored from the keyboard. 

CLRS replaces the NULL com¬ 
mand. The clear screen subroutine is 
poked into memory by the BASIC 
program, and is the same machine- 
language subroutine published by 
OSI. The subroutine has been modi¬ 


fied to reside below the workspace. 
The workspace's lower limit has 
been raised to permit room for the 
subroutine. By placing the subrou¬ 
tine below the workshop, the pro¬ 
gram can be used without alteration 
for machines with different memory 
sizes. No buffer space was reserved, 
but the program is easily rewritten to 
allow their use. 

With the subroutine loaded in the 
machine, all you must do to clear the 
screen is type CLRS and—presto—a 
fast clear screen. The command can 
be written into a program. For ex¬ 
ample 
10 CLRS. 

Placing the Program in BEXEC * 

The easiest way to make CLRS a 
permanent command is to place the 
program in BEXEC* so that the sub¬ 
routine is automatically entered each 
time on boot-up. 

To do this, load BEXEC* and delete 
line number 11001. Enter the pro¬ 
gram (the NULL command in line 
11008 is correct) and load the modi¬ 
fied BEXEC* back on disk. Now 
when you boot up and type unlock, 


your screen will clear and CLRS is a 
permanent command. 

Reformatting Existing Programs 

The workspace limits are automati¬ 
cally set by information contained on 
the disks' track format. Any new pro¬ 
gram that you write after booting up 
with the new BEXEC* will automati¬ 
cally be properly formatted. Your 
previous programs may be reformat¬ 
ted by doing the following: 

1. Set up indirect files large enough 
to hold the program to be reformat¬ 
ted. 

2. Load the program to be reformat¬ 
ted. 

3. List into the indirect file. 

4. Run BEXEC* (the BEXEC* must 
contain the CLRS routine). 

5. Put the indirect file into the 
workspace. 

6. Load the program back onto the 
disk. 

If a program is executed which has 
not been reformatted, then BEXEC* 
must be reentered each time when 
the program is completed in order to 
restore CLRS. CLRS must not be used 
when running programs that have 
not been properly formatted. 

Programs with specified addresses 
below the new workspace will not 
run. One example is "CREATE." 

Other Uses of the CLRS Program 

Booting up and selecting "Dir" in¬ 
stead of "Unlock" will not place the 
subroutine into memory. Also, run¬ 
ning a program which has not been 
reformatted will destroy the subrou- 

Address correspondence to Roy D. Powers, Jr., 
Mountain Empire Community College, Drawer 
700, Big Stone Gap, VA 24219. 


11000 RESTORE:FORX=12927TO12950 
1:1001. RERDS : POKEX, S : NEXT 
11002 DRTR169, 32, 160, 08, 162, 0, 157 
1:1003: PRTR8, 208, 232, 208, 250, 238 
1:1004 DRTR135, 50, 136, 208, 244, 169 
1:1005 DRTR 208, 14:1., 135, 50, 96 

1:1006 P0KE2158, 127 : P0KE2159, 50 : POKE120, 153 : P0KE121, 50 
1:1007 POKE709, 67 : POKE710, 76 : P0KE711, 82 : P0KE712, 211 
1:108© NULL 

1:1009 PR I NT : PR I NT M SYSTEM OPEN " 

1:1©10 NEW 

CLRS program. 
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tine in memory. To overcome these 
problems, the program can be en¬ 
tered and stored in a separate file 
called CLRS. Running CLRS will 
place the subroutine in memory. You 
may elect to use this method instead 
of placing the program in BEXEC*. 

Restoring NULL 

NULL can be restored by poking 
2158 and 2159 with 24 and 22, re¬ 
spectively. Remember that NULL 
has been replaced with CLRS, so the 
correct command will be CLRS 8 for 
eight NULLs. The use of CLRS alone 
will result in a syntax error. 

Rewriting for Buffer Space 

Memory locations 2158 and 2159 
contain the low byte, high byte of 
the machine-language subroutine lo¬ 
cation. The routine can be moved to 
any unused location (note that some 
rewriting of the routine is necessary. 
Refer to your OSI manual for instruc¬ 
tions on the clear screen routine). 

Program Tested 

This program has been tested and 
works on the Cl, C3 and the C4. It 
will probably work on the C2 and C8 
machines as well.B 



SAVE 0 BUNDLE 

» When you buy your 
TRS-80™ equipment! 

Use our loll free number to 
H check our price before you buy ^ 
a TRS-80™ ... anywhere! 


IK 


TRS-80 is • trademark o' the Radio Shack Division o' Tandy Corporation *j 

Don’t Delay.. Call Today .4$ 




Letter Quality 
Printer 

Put your favorite 
electric typewriter 
to work. 



Build “Tillie the typing robot”. Full parts kit, 
Instructions and Z-80 software source 
listing. 

© 9 CII CALIFORNIA RESIDENTS 
A U 6% SALES TAX 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

Send stamped self addressed envelope 
for brochure. 

Mason Electronics ^218 
21203 A Hawthorne Blvd. • Suite 5053 
Torrance, California 90503 


TRS-80 ADVENTURES FOR 16K COLOR 80 

Extended color or Level II BASIC 
ESCAPE FROM MARS — You are stranded on Mars and some¬ 
where in the Martian city are the parts you need to repair your 
ship. Our best adventure for new adventurers. 

TREK ADVENTURE — You will recognize the spaceship this 
takes place on. The crew has left—for good reason—but they 
forgot you—and the "Orbit is Decaying." Almost as good as 
being there. 

PYRAMID — Our most advanced and challenging adventure, this 
takes place in our own special ancient pyramid. The builders 
were as nasty as pyramid builders usually are, and ransacking 
this one is a dangerous job. 

ADVENTURES are all written in BASIC, all come with listings, 
and each sells for $14.95. 

ARCADE AND THINKING GAMES 

16K and extended or level II BASIC 
TIME TREK, REAL TIME REAL GRAPHICS TREK. See the 

torpedoes fly and the Klinsons explode. No more scolling dis¬ 
plays, no more turn taking. — This one has real time and real 
displays. In BASIC — for 16K level II or extended color BASIC. 
$14.95. 

STARFIGHTER — This one man space war game pits you against 
spacecruisers, battlewagons, and one man fighters. You have 
the view from your cockpit window, a working instrument 
panel, and your wits. Another real time goody. 

BATTLE FLEET — This grown-up version of Battleship is the 
toughest thinking game available on 80 computers. There is no 
luck involved as you seek out the 80's hidden fleet. This is a 
topographical toughie. $9.95. 

SLASHBALL — A two player game of strategy and skill, this is 
like nothing you have ever seen before. This takes fast fingers, 
quick wits and concentration. Playable from age 6 to 65, it is a 
good family game. $9.95. 

FREE CATALOG 

AARDVARK-80 ^232 

2352 S. Commerce, Walled Lake, Ml 48088 
(313) 669-3110 


OSI COMPATIBLE HARDWARE 

IO-CA10X SERIAL PORT $125 

ACIA based RS-232 serial printer port. DIP SWITCH selectable baud rates of 300-9600. 
Handshaking (CTS) input line is provided to signal the computer when the printer buffer 
is full. Compatible with OS-65U V1.2 and OS-65D. 

IO-CA9 PARALLEL PORT $175 

Centronics Standard Parallel printer interface for OSI computers. The card comes com¬ 
plete with 10 ft. of flat ribbon cable. Compatible with OS-65D and OS-65U software. 
IO-CA9D DIABLO PARALLEL PORT $175 

DIABL012 BIT WORD Parallel port for use with word processor type printers. Complete 
with 10 ft. cable. Compatible with OS-65U software. 

IO-LEVEL 3 MULTI-USER EXPANSION $450 

Provides 3 printer interfaces currently supported by OSI-Serial, Centronics Parallel, 
Diablo Parallel. 4K of memory at DOOO for Multi-user executive. 4 Port serial cluster. The 
LEVEL 3 card allows expansion of an OSI C3 machine up to 4 users with appropriate ad¬ 
ditional memory partitions. 

24MEM-CM9... $380 1 6MEM-CM9... $300 8MEM-CM9...$210 

24K memory card is available at 3 different populated levels. All cards are fully socketed 
for 24K of memory. The card uses 2114-300ns chips. DIP SWITCH addressing is provided 
in the form of one 16K block and one 8K block. Also supports DIP SWITCH memory parti¬ 
tion addressing for use in multi-user systems. 

FL470 FLOPPY DISK CONTROLLER $180 

OSI Type floppy disk controller and real time clock. Will Support 5 Vi * or 8", Single or 
double-sided drives. Requires drives with separated data and clock outputs. 

BIO-1600 BARE 10 CARD $50 

Super 1 10 Card. Supports 8K of 2114 memory in two DIP SWITCH addressable 4K blocks, 
216 Bit Parallel Ports may be used as printer interfaces, 5 RS-232 Serial Ports with CTS & 
RTS handshaking. With manual and Molex connectors. 

BMEM CM9 BARE MEMORY CARD $50 

Bare 24K memory card, also supportsOSI-type real time clock and floppy disk controller. 
With manual and Molex connectors. 

#96 PROTOTYPE CARD $35 

Prototype board holds 96 14 or 16 pin IC’s. Will also accommodate 18,24, or 40 pin iC’s. 
Row and column zone markings, easy layout. y I6 " epoxy glass P.C. board. 

Cl P-EXP EXPANSION INTERFACE $65 

Expansion for Cl P600 or610 boards to the OSI 48 Pin Buss. Uses expansion socket and 
interface circuitry to expand to 48 Pin Backplane. Requires one slot in backplane. 
BP-580 BACKPLANE $47 

Assembled 8-slot backplane with male Molex connectors and termination resistors. 
DSK-SW DISK SWITCH $29 

A circuit when added to OSI Minifloppy systems extends the life of drives and media. Ac¬ 
complish this by shutting off Minifloppy Spindle motor when system is not accessing 
the drive. Complete KIT and manual. 

PW-5-6 POWER SUPPLY $29 

Power One brand supply 5V - 6 amps with overvoltage protection. Reg. $49.95. 

D&N MICRO PRODUCTS, 

IN m u* 293 

3684 N. Wells Street Ft. Wayne, Indiana 46808 
219/485-6414 

TERMS: Check or money order Add $2 Shipping, Outside U.S. add 10%. 
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your 

future—” 


.. .It’s becoming very clear now... 
Your microcomputing life is going to be very 
exciting.. .Money! I see much 
money for you. Perhaps it is the 
money you will gain when 
Instant Software’s new 
business applications 
guide your financial 
endeavors. I see 
travel.. .you will 
journey to distant 
worlds in distant 
times. You will build 
kingdoms from des¬ 
erts and armies 
from slaves. Never 
will you be bored, 
adventurous one! Your 
programming burdens will 
lighten with new utilities—new 
tools. I see color! Many 
bright colors! I see new 
packaging for all these trea¬ 
sures.. .everything new! 
And...yes, a tall, hand¬ 
some stranger who will 
guide you to these won¬ 
ders. It will be your In¬ 
stant Software dealer— 
a wise one indeed. All 
awaits you —all is 
yours for the asking. 
Soon.. .very soon!’ 






Get a glimpse of the future today—at your nearest 

Instant Software dealer. 


ALABAMA 

THE COMPUTER SHOP, Gadsden 

ALASKA 

COMPUTER TALK, Anchorage 
JUNEAU ELECTRONICS. Juneau 
WAPATCO, Anchorage 

ARIZONA 

COMPUTER STORE. Phoenix 
MESA ELECTRONICS, Mesa 
MILLETS ELECTRONICS. Mesa 
PERSONAL COMPUTER PLACE, Mesa 
SIMUTEK, Tucson 
SOFTWARE STATION, Tempe 
TOY BOX. Sierra Vista 
ARKANSAS 

MICRO COMPUTER SYSTEMS. Hot Springs 

CALIFORNIA 

ADVANCE RADIO (R/S DEALER), Grass Valley 

ADVANCED COMPUTER PRODUCTS, Santa Ana 

ALLTRONICS, San Jose 

AMCO ELECTRONIC SUPPLY, Azusa 

ASAP COMPUTERS, Signal Hill 

BYTE INDUSTRIES. Hayward 

BYTE SHOP, Mountain View 

CAPITOL COMPUTER SYSTEMS, Sacramento 

COAST ELECTRONICS, Morro Bay 

COMPUSOUND, Orange 

COMPUTER MART OF CALIFORNIA, INC., 

Diamond Bar 

COMPUTER PLUS. Sunnyvale 

COMPUTER STORE, San Leandro 

COMPUTER WORLD. Westminster 

DEROSEAR APPLIANCE & REPAIR, Weaverville 

DIMENSIONAL SOFTWARE, San Diego 

EXATRON. Santa Clara 

GAME-O-RAMA, Santa Barbara 

GRAY MATTER. San Francisco 

HOBBY WORLD ELECTRONICS. Northridge 

HUNTINGTON COMPUTING, Corcoran 

MALIBU MICROCOMPUTING, Malibu 

MICRO SPECIALTIES, Dally City 

MNAT INDUSTRIES, Lompoc 

OPAMP/TECHNICAL BOOKS, Los Angeles 

OPPORTUNITIES FOR LEARNING, Chatsworth 

PC COMPUTERS, El Cerrito 

Q I COMPUTERS. INC., Lawndale 

RAC PRODUCTS, San Jose 

RADIO SHACK, El Cajon 

RADIO SHACK. Palm Springs 

RADIO SHACK. San Diego 

RAV SOUND (R/S OEALER), Fortuna 

SALINAS HOBBY CENTER. Salinas 

SHAVER RADIO. San Jose 

SILVER SPUR ELECTRONICS. Chino 

SOFTWARE PLUS, El Toro 

STACEY'S BOOKSTORE, San Francisco 

STRAWFLOWER ELECTRONICS (R/S DEALER), 

Half Moon Bay 

THE COMPUTER STORE. Santa Monica 

THE FEDERATED GROUP. Commerce 

THE SOFTWARE STORE, Huntington Beach 

WABASH APPLE. El Toro 

WARRIORS. WIZARDS & ROBOTS, Garden Grove 

WENNER BUSINESS SYSTEMS. Los Alios 

COLORADO 

APPARAT, Denver 

FISTEL'S MICRO ELECTRONICS. Denver 
POOR RICHARD'S CALCULATORS. Fort Collins 
SOFTWARE GOURMET, Denver 
CONNECTICUT 

AMERICAN BUSINESS COMPUTERS, Groton 
BYTE ME COMPUTER SHOP. New London 
COMPUTER LAB, New London 
INSTRUCTIONAL SYSTEMS COMPUTERS, 
Manchester 

TECHNOLOGY SYSTEMS, Bethel 
THE COMPUTER STORE, Stamford 

DELAWARE 

MICRO PRODUCTS. Wilmington 

OMNIFAX, Wilmington 

DISTRICT OF COLUMBIA 

THE PROGRAM STORE, Washington, D.C. 

FLORIDA 

ADVENTURE INTERNATIONAL, Casselberry 
ALL SYSTEMS GO, Winter Garden 
AMF MICROCOMPUTER CENTER. Tampa 
COMPUTER CENTER. West Palm 
COMPUTER JUNCTION. Fort Lauderdale 
COMPUTER WORLDS, Clearwater 
COMPUTERLAND, Jacksonville 
COMPUTERLAND, Sarasota 
COMPUTERLAND, Tampa 
COMPUTERLAND, West Palm Beach 
HEATHKIT ELECTRONIC CENTER, Hialeah 
HAH HOBBY SALES. Sarasota 
MICROCOMP LTD., Miami 
MICROCOMPUTER SYSTEMS INC.. Tampa 
MINI CONCEPTS. Holly Hill 
SAV-A-BYTE, Jacksonville 
SOUND IDEAS. Gainesville 
SOUTH EAST MICRO DATA. Orlando 


GEORGIA 

ATLANTA COMPUTER MART, Atlanta 
BAILEY'S COMPUTER SHOP, Augusta 
DELTA DATA DYNAMICS. Tucker 
ENERGY LOGIC, Columbus 
FLEMING DRUG CO., Wrens 
HAWAII 

HONOLULU ELECTRONICS, Honolulu 
MILLS ELECTRONICS, Lahaina 
RADIO SHACK ASSOC. STORE, Honolulu 

IDAHO 

DENNIS STONE ENTERPRISES. Frultland 
ELECTRONIC SPECIALTIES. Boise 
RAL DATA SYSTEMS, Idaho Falls 
ILLINOIS 

ALPINE COMPUTER CENTER. Rockford 
BELL ELECTRONICS. Edinboro 
CHICAGO MAIN NEWSTAND, Evanston 
COMPREHENSIVE MICRO SYSTEMS. Chicago 
COMPUTER JUNCTION, Elmhurst 
COMPUTER STORE, Rockford 
COMPUTERLAND. Niles 
CREATIVE PROGRAMMING. Charleston 
GARCIA & ASSOCIATES. Chicago 
ILLINOIS CUSTOM COMPUTERS, Harrisburg 
MAIN STREET COMPUTER CO.. Decatur 
MIDWEST MICRO COMPUTERS, Lombard 
THE PILOT HOUSE, Gladstone 
WALLACE COMPUTERS, Peoria 
INDIANA 

ABC HOBBY, Evansville 

DIGITAL TECHNOLOGY, Lafayette 

FALL CREEEK ELECTRONICS, Pendleton 

GAME HUT, Bloomington 

GAME PRESERVE, Indianapolis 

PROFESSIONAL MICROCOMPUTER 

SOFTWARE. Muncie 

SIMONTON LAKE DRUGS, Elkhart 

THE BOARDROOM. Indianapolis 

THE HAM SHACK, Evansville 

IOWA 

LENWOOD SYSTEMS. Center Point 
MEMORY BANK INC., Bettendorf 
SERNETT LEISURE CENTER. Carroll 

AMATEUR RADIO EQUIPMENT, Wichita 
CENTRAL KANSAS COMPUTERS. Herington 
COMMUNICATIONS CENTER, Lincoln 
GOSUB INTL. Wichita 
HATCH COMPUTER CENTER, Alliance 
HIGH TECHNOLOGY, Wichita 
KENTUCKY 

COMPUTER MAGIC. Louisville 
PERRY'S COMPUTER, Bremen 
LOUISIANA 

ACME BOOK CO., Baton Rouge 
COMPUTER SHOPPE, Metairie 

MAINE 

FRYEBURG COMPUTER CENTER, Fryeburg 

MAINE MICRO SYSTEMS INC., Auburn 

MID-MAINE COMPUTER COMPANY, Auburn 

PORTSMOUTH COMPUTER CENTER. 

Portsmouth 

MARYLAND 

COMM CENTER. Laurel 

PROGRAM STORE, Baltimore 

WILLS COMPUTER STORE, Marlow Heights 

MASSACHUSETTS 

COMPUTER CITY. Charlestown 

HI FI EXCHANGE, Northampton 

LAND OF ELECTRONICS. Lynn 

MARK GORDON COMPUTERS. Cambridge 

OMNITEK SYSTEMS. Tewksbury 

SOUND COMPANY, Springfield 

STAR COMPUTING, Framingham 

THE GAME SHOP, East Acton 

TUFTS RAOIO ELECTRONICS, Medford 

MICHIGAN 

ALL FOR LEARNING, W. Bloomfield 
ALTERNATE SOURCE, Lansing 
A.M. ELECTRONICS, Ann Arbor 
COMIC KINGDOM, Detroit 
COMPUTER CENTER. Garden City 
COMPUTER CONNECTION. Farmington Hills 
COMPUTER MART, Clawson 
COMPUTER MART, Flint 
COMPUTERLAND, Kentwood 
COMPUTERLAND, Southfield 
COMPUTRONIX, Midland 
EIGHT BIT CORNER. Muskegon 
FERRIS RADIO, Hazel Park 
HOBBY HOUSE. Battle Creek 
LEARNING CENTER LTD., Ann Arbor 
MAIN SYSTEMS. INC.. Flint 
MID-MICHIGAN MEMORY. Dimondale 
NEWMAN COMPUTER EXCHANGE. Ann Arbor 
TRI-COUNTY ELECTRONICS & SOUNO 
CENTER. Fenton 
WEATHERWAX DRUGS. Brooklyn 
WIZARD'S ARSENAL, East Lansing 
YE OLDE TEACHERS SHOPPE, Ypsllanti 


MINNESOTA 

CODE ROOM, Eden Prairie 

MINNESOTA SOFTWARE, White Bear Lake 

RURAL AMERICA ENTERPRISES, Marshall 

ZIM COMPUTERS, Brooklyn Center 

MISSISSIPPI 

C-COM, Jackson 

DYER'S INC.. West Point 

SOFTWAREHOUSE, Jackson 

MISSOURI 

CENTURY NEXT COMPUTERS, Columbia 
COMPUTER CENTER, Joplin 
COMP-U-TRS, Florissant 
CRC COMPUTERS, Joplin 
D'S, Cameron 

HOUSE OF COMPUTERS, Joplin 
SOFTWARE SHACK. Belton 

MONTANA 

COMPUTER STORE, Billings 
THE COMPUTER PLACE, Kalispell 

NEBRASKA 

APPLETREE SOFTWARE, Battle Creek 
COMPUTERS WEST, Omaha 
GREAT RACE HOBBY PLACE. Lincoln 
LEZOTTE STUDIO. Ogallala 

NEVADA 

CENTURY 23, Las Vegas 
HURLEY ELECTRONICS, Las Vegas 

NEW HAMPSHIRE 

BITSNBYTES COMPUTER CENTER, Concord 

COMPUCRAFT, Keene 

COVER CRAFT, Amherst 

PAUL'S TV, Fremont 

PORTSMOUTH COMPUTER CENTER. 

Portsmouth 

RADIO SHACK ASSOC. STORE, Keene 
STURDIVANT AND DUNN. Conway 

NEW JERSEY 

ABC'S TV SALES & SERVICE, Glassboro 
ADELMAN'S STATIONERY CO.. Union City 
BARGAIN BROTHERS, West Trenton 
CHANNEL 1 RADIO SHACK, Medford 
COMPUTER FORUM, Redbank 
COMPUTER MADNESS, Engllshtown 
COMPUTERWORLD OF WESTFIELD, Weslfield 
CROWLEY'S, Wbltehouae Station 
DAVE'S ELECTRONICS. INC., Pennsvilte 
ELECTRONIC WORLD, Mantua 
HOBBYMASTERS. Red Bank 
JAJ ELECTRONIC WORLD, Mantua 
LASHEN ELECTRONICS. INC., Denville 
MIDAS DATA SYSTEMS INC., Marlton 
OMNIFAX, Cherry Hill 

RADIO SHACK ASSOC. STORE, Mooreetown 
RADIOS UNLIMITED, Somerset 
SOFTWARE CITY, River Edge 
NEW MEXICO 

AUTEL ELECTRONICS CO., Albuquerque 
J&W ENTERPRISES, Clovis 
MITCHELL MUSIC, Carlsbad 
THOMAS E CARR JEWELER, Alamogordo 
WARGAMES WEST, Albuquerque 

NEW YORK 

ARISTO CRAFT DISTINCTIVE MINIATURES, 
New York 

ASD HOME COMPUTER CENTER. 
Poughkeepsie 

BERLINER COMPUTER CENTER, 

New Hyde Park 

C. HABILD OF NEW DORP. Staten Island 
COMPUTER CORNER. White Plains 
COMPUTER RESOURCES. Wtlliamsville 
COMPUTER SHOP. Kingston 
COMPUTERLAND, Carle Place 
COMPUTERLAND OF NYC. New York 
DIGIBYTE SYSTEMS, New York 
90-MICROCOMPUTER SERVICES. Cohoes 
FUTURE VISIONS COMPUTER STORE. Melville 
PHANTOS RESEARCH, Camillua 
PROGRAMS UNLIMITED. Jericho 
MR. COMPUTER. Wapplngers Fails 
OMNIFAX, DeWItt 
SOFTRON SYSTEMS, Rensselaer 
WATERLOO HOBBIES, Mlneola 
WORLD OF COMPUTERS, Port Chester 
NORTH CAROLINA 

RAYBURN MICRO-ELECTRONICS. Sylva 
SOUND MILL, Havelock 

OHIO 

ABACUS II. Toledo 
ALTAIR SYSTEMS, INC., Dayton 
ASTRO VIDEO ELECTRONICS, INC.. Lancaster 
CINCINNATI COMPUTER STORE, Cincinnati 
COMPUTER STORE. Toledo 
COMPUTERLAND. Columbus 
COMPUTERLAND, Mayfield Heights 
COMPUTERLAND, North Olmsted 
COMPUTERLAND, Warren 
JOBAR ENTERPRISES, Mlddleheld 


MICROAGE, Columbus 

MICRO COMPUTER CENTER, Centerville 

MICRO ELECTRONICS INC., Columbus 

MICRO-MINI COMPUTER WORLD, Columbus 

TWENTY-FIRST CENTURY SHOP. Cincinnati 

WANNA PLAY, Cincinnati 

OKLAHOMA 

COMPUTER STORE, INC., Tulsa 

COMPUTER WORLD. Tulsa 

PROFILE INC., Moore 

RADIO SHACK ASSOC. STORE. Guymon 

SOUNDS. ETC.. Watonga 

OREGON 

COMPUTER PATHWAYS, Salem 

LAR ELECTRONICS, Gran! Pass 

PIONEER ELECTRONICS, Sandy 

TRS-BO PRODUCTS LTD.. Portland 

PENNSYLVANIA 

ALLIED HOBBIES, Philadelphia 

ARTCO ELECTRONICS, Kingston 

BELL ELECTRONICS, Girard 

COMPUTERLAND, Gibsonia 

COMPUTERLAND OF HARRISBURG. 

Mechanicsburg 

ERIE COMPUTER, Erie 

JNE COMMUNICATIONS, Altoona 

MAFEX ASSOCIATES, Johnstown 

OMNIFAX, Feasterville 

OMNIFAX. Philadelphia 

PERSONAL COMPUTER CORP . Paoli 

PITTSBURG COMPUTER STORE, Pittsburg 

STEVENS RADIO SHACK DEALER, Pboenixvllle 

ROUTE 30 ELECTRONICS, Latrobe 

RUMPELSTILSKIN TOY SHOP, New Hope 

TELEVISION PARTS COMPANY INC., 

New Brighton 
PUERTO RiCO 

MICRO COMPUTER STORE, Caparra Terrace 

RHODE ISLAND 

COLONIAL ENTERPRISES. Foster 

SOUTH CAROLINA 

OMNI ELECTRONICS, Charleston 

TENNESSEE 

ACE MINI SYSTEMS, Clarksville 
CHATTANOOGA COMPUTER CENTER. 
Chattanooga 

COMPUTER WORLD. Nashville 
COMPUTERLAB. Memphis 
TEXAS 

COOEDATA INC.. Arlington 

COMPUSHOP, Bellaire 

COMPUSHOP/FM 1960W, Houston 

COMPUSHOP/N FWY, Houston 

COMPUTER N THINGS. Austin 

COMPUTER PROGRAMMING ASSOC., Lubbock 

COMPUTER PORT, Arlington 

COMPUTER SALES A SERVICE, Fort Worth 

COMPUTER SOLUTIONS. San Antonio 

COMPUTERLAND OF SW HOUSTON, Houston 

COMPUTERS BY O'NEILL. Lake Jackson 

COMPUTERS TO GO, Austin 

COMPUTEX. Webster 

CORSAIR. Ft. Worth 

GATEWAY ELECTRONICS, Houston 

KA ELECTRONICS. Dallas 

MAC'S TV, Fairfield 

MARYMAC INDUSTRIES (R/S DEALER), 
Houston 

PAN AMERICAN ELECTRONICS (R/S OEALER). 
Mission 

R.L. COLE'S ELECTRONICS. San Antonio 
ROY S CB & ELECTRONICS. Aransas Pass 
80 SOFTWARE. San Antonio 
WAGHALTER BOOKS, INC., Houston 

UTAH 

COMPUTERLAND, Salt Lake City 
FOOTHILL MODELERS, Salt Lake City 

VIRGINIA 

COMPUTER SOLUTIONS, Leesburg 
COMPUTER WORKS, INC., Harrisonburg 
HOME COMPUTER CENTER INC., 

Virginia Beach 
LITTLE SOLDIER, Alexandria 
SYSTEMS MARKETING. Arlington 
WASHINGTON 

AMERICAN MERCANTILE COMPANY. Seattle 

COMPUTERLAND. Bellevue 

COMPUTERLAND, Federal Way 

COMPUTERLAND, Spokane 

EMPIRE ELECTRONICS, Sunnyalde 

J.B. SALES, Snohomoish 

LORDS, Port Angeles 

UNIVERSITY VILLAGE MUSIC. Seattle 

U.S S. ENTERPRISE, Kirkland 

WESTERN MICROCOMPUTER CENTER, 

Bellingham 

WEST VIRGINIA 

COMPUTER CORNER, Morgantown 
COMPUTER STORE. Huntington 


OHIO VALLEY ELECTRONIC SYSTEMS, 
Wheeling 

SOUND & ELECTRONIC SPECIALTIES. 

Morgantown 

WISCONSIN 

BYTE SHOP, Milwaukee 

COMPUTERLAND, Madison 

COMPUTERLAND OF FOX RIVER VALLEY, 

Oshkosh 

COMPJTER WORLD, Green Bay 
MAGIC LANTERN COMPUTER, Madison 
OMEGA MICROS, Milwaukee 
PETTED MICROSYSTEMS, Milwaukee 
SAO TV SALES, Monroe 
WYOMING 

COMPUTER CONCEPTS. Cheyenne 

AUSTRALIA 

DE FOREST SOFTWARE, Nunawading, Vic. 

CANADA 


Distributor: 

MICRON DISTRIBUTING, 
Toronto, Ont. 


ALLIED COMPUTER CENTRE, Thunder Bay, 
Ontario 

ARKON ELECTRONICS, Toronto. Ontario 
AULL COMPUTER SYSTEMS, Victoria. B.C 
BITS A BYTES, Dartmouth, N S. 

CENTRAL DISTRIBUTORS LTD., Uchine, 
Quebec 

COMPUCORNER, Smithers. B.C. 

COMPUMART, Ottawa, Ontario 
COMPUTER BARN, Sarnia, Ontario 
COMPUTER CIRCUIT, London, Ontario 
COMPUTER INNOVATIONS. Ottawa, Ontario 
COMPUTER SHOP LTD., Calgary, Alberta 
COMPUTER WORLD, Vancouver, B.C. 
COMPUTERLAND OF BURLINGTON, 
Burlington, Ontario 

CREATIVE COMPUTERS, Victoria, B.C. 
OATATEC COMPUTER SYSTEMS LTD , 
Saskatoon, Sask. 

ELECTRONICS 2001, Willowdale, Ontario 
GALACTICA COMPUTERS LTD., Edmonton, 
Alberta 

IRISCO DU QUEBEC, Ste. Foy. QueDec 
LYONS LOGIC LTD., London, Ontario 
MICROMATION, Toronto. Ontario 
MICROSHACK, Saskatoon, Sask. 

MICRO SHACK, Regina, Sask. 

MAW COMPUTERS, Mississauga. Ontario 
NIP A TUCK VARIETY, London. Ontario 
OFFICE CENTRE, Kingston, Ontario 
SAULT OFFICE MACHINES. Saull St. Marie, 
Ontario 

STATUS COMPUTER SYSTEMS. St. Catherines, 
Ontario 

TOTAL COMPUTER SYSTEMS, Ajax. Ontario 
WEST WORLD COMPUTERS, Edmonton, 
Alberta 
ITALY 

BITS A BYTES, Milan 

NEW ZEALAND 

VISCOUNT ELECTRONICS, Palmerston North 

NORWAY 

A/S SORLUND. Vedavagen 
SWEDEN 

SENTEC AB, Jarfalia 
UNITED KINGDOM 
CALISTO COMPUTERS. Birmingham 
THE SOFTWARE HOUSE, London 
WEST GERMANY 
MICROSTUFF, Frankfurt 
NETHERLANDS A BELGIUM 


Distributor 

SOFTWARE IMPORT BRABANT, 
Eindhoven, Neth. 


COMPUTER COLLECTIEF, Amsterdam 
MICRO COMPUTING, Krommenle 
MICRO DYNAMICS, Eindhoven 
MUSICPRINT-CHIP. Arkel 
OVEL GONNE, Drachten 
R.A.L. MICROCOMPUTERS, The Hague 


YOUR NAME COULD 
BE HERE. CALL: 
1-800-258*5473 


/ 

I 


\ 


\ 


Find out what you’re missing. 

You heard the lady. Your microcomputing life is going to be very exciting. But don’t 
leave it to chance—leave it to us! We have a brand new catalog full of packages and 
valuable coupons to help make it happen. It’s free.. .if you fill out the coupon and mail 
it today. (Or make a photocopy and spare your magazine). 

NAME:_ 

ADDRESS:_ 

CITY:_STATE:_ZIP:_ 


Instant Software Inc. 

Peterborough, N.H 


I 

03458 603-924-7296 -A18 y 

















You're in good hands with this program that makes backup copies of machine-language, BASIC or 

assembler source tapes. 


Tape Library 
Coverage 

By Wayne L. Setzer 


W hen my SWTP 6800 tape li¬ 
brary started to grow, I wrote 
this program to make backups. 

The program, written in assembly 
language (see Listing 1), had an un¬ 
foreseen benefit. Since the delays 
caused by the BASIC interpreter 
when doing a save command are 
eliminated, I save close to a second 
per line. Loading time is thus cut in 
half. For example, one tape in my li¬ 
brary takes four minutes and eight 
seconds to load at 1200 bits per sec¬ 
ond, while the copy takes only two 
minutes and three seconds. 

The Program 

The program is written to accept 
either of two types of tapes. First is 
the BASIC or assembler source tape. 
These always start with an STX char¬ 
acter—a 02 (hexadecimal)—and end 
with an ETX character—a 03 (hexa¬ 
decimal). The second type is the stan¬ 
dard MIKBUG formatted tape. It be¬ 
gins with an SI and ends with an S9. 

The program has three main parts: 
read and store a tape into the buffer, 
write a new tape from the data stored 
in buffer and read the new tape and 
compare it to the data stored in the 
buffer. The program begins by asking 
for a command. It will always return 
to this routine after each command is 
completed. You can exit back to the 
MIKBUG monitor by typing a 4. 

The read tape routine is used to 


Wayne L. Setzer (3215 Dunaire Drive , Charlotte, 
NC 28205) is a field service technician on large 
computer systems. 


read the tape you want to copy into a 
buffer. This routine also determines 
which type of tape you are reading 
and stores it for use in the write and 
compare routines. 

The write-new-tape routine does 
just as it says. It is the routine that 
writes out to tape the data stored by 
the read routine. Before starting, the 
program will delay for five seconds 
after turning on the cassette in order 
to create a clean leader on the new 
tape. The write command also delays 
for five seconds at the end of the tape 
to create an ending leader. 

The compare module reads the 
new tape that was copied by the 
write command and compares it with 
the data stored in the buffer by the 
read command of the original tape. If 
the tape does not compare, the pro¬ 
gram will report this. You can then go 
back and try the compare command 
again or rewrite the tape again. 

Subroutines 

The STCASR (start cassette for 
read), STPCAS (stop cassette and 
switch back to keyboard) and 
STCASW (start cassette for write) 
subroutines are used mainly to con¬ 
trol my Percom CIS-30 + interface. 
This interface uses the RTS line to 
switch between keyboard or cassette 
for input. I also use these routines to 
control the number of stop bits. All 
tapes are written with two stop bits, 
but when reading a tape the ACIA on¬ 
ly looks for one stop bit. 

The tape input routine (INCHR) 
and tape output routine (OUTBYT) 


again were used for controlling the 
RTS line, since neither the MIKBUG 
nor the SWTBUG routine will allow 
this. Also I want to expand the pro¬ 
gram to cover binary-formatted 
tapes, and these routines will be 
needed. 

The STRBYT (get start byte) is the 
routine which looks for the first valid 
character; if the COMMAND was a 
read, it will determine if the tape is 
type 1 or type 2. Type 1 is the BASIC 
or assembly source, and type 2 is the 
MIKBUG format tapes. 

TSTEND, END1 and END2 are the 
routines which determine when the 
read or compare commands are com¬ 
plete. 

Operation of the program is simple. 
The starting or entry address is 0100 
(hexadecimal). The program will re¬ 
turn to the screen the menu of com¬ 
mands, and you enter your choice. If 
you are just starting, enter a 1 for read 
tape. The program will then prompt 
you on the terminal. On the read 
command it will ask you to place a 
tape in the recorder and push play. 
When the tape is on the lead-in tone, 
hit -RET- (carriage return or enter). 
The read command will echo all data 
read from the tape to the terminal. 
The other commands will prompt 
you in the same manner. 

This is my first complete program, 
and I'm sure there are more efficient 
ways of writing the routines. If you 
have any suggestions or questions, 
send an SASE and I'll try to answer 
them.B 
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Listing 1. 6800 Tape Copy and Compare program in assembly language. 


00010 




NAM TAPEC0PY 


00030 




******ftft**ftft»*ft»«*ft*»«********»»ft*ft**»*ft*ftft**ft 

00040 




* 

* 

00050 




* 6800 TAPE COPY AND COMPARE PROGRAM 

* 

00060 




* 

• 

00070 




* BY WAYNE L SETZER 

ft 

00080 




* 3215 DUNAIRE DR. 

ft 

00090 




* CHARLOTTE, NC 28205 

ft 

00100 




* 

ft 

00110 




**»*»»»*+»«»»*»***»**»**•»»*«***»*»*****»**#** 

00130 




*»ft»ft»»*ft»»ftft»*»**ft**ftft»*****»»*ft**«»***»*ft»«* 

00140 




* THE START AND STOP SUBROUTINES ARE USED 

* 

00150 




# TO SWITCH FROM KEYBOARD TO CASSETTE INPUT * 

00160 




* WHEN USING THE PERC0M CIS-30+ CONTROLLER. * 

00170 




* ALL TAPES ARE WRITTEN WITH 2 STOP BITS. 

ft 

00180 



* WHEN READING TAPES PROGRAM LOOKS FOR ONLY * 

00190 




* 1 STOP BIT. 

ft 

00200 






00220 




♦ft************************** ft***************** 

00230 




* THE PROGRAM WILL PROMPT FOR ALL INPUT. 

ft 

00240 




* THE -RET- ON MY TERMINAL IS THE SAME AS 

ft 

00250 




* CARRIAGE RETURN OR ENTER ON OTHER 

ft 

002 60 




* TERMI NALS. 

ft 

002 70 




it********************************************* 

00290 

0100 



0RG $0100 


00300 




OPT 0,NOG 


00310 




* EQUATES # 


00320 


E1AC 

INEEE EQU $E 1 AC INPUT ONE CHARACTER 


00330 


E07E 

PDATA1 EQU $EC7E OUTPUT A STRING OF 

DATA 

00340 


E0E3 

C0NTRL EQU $E0E3 RETURN TO MONITOR 


00350 


8004 

P0RT1 EQU $8004 PORT 1 


00370 




* BEGINNING OF PROGRAM * 


00330 




* ROUTINE TO GET COMMAND * 


00390 

0100 

CE 

0100 

START LDX #START 


00400 

0103 

FF 

A048 

ST X $A048 


00410 

0106 

8E 

A042 

LDS #$A042 


00420 

0109 

BD 

02B2 

GETCMD JSR CLRTER 


00430 

010C 

CE 

0305 

LDX #HDGING 


00440 

010F 

BD 

E0 7E 

JSR PDATA1 


00450 

0112 

BD 

E1AC 

JSR INEEE 


00460 

0115 

B 7 

02 EC 

STA A CMND 


004 70 

0118 

81 

31 

CMP A #’1 


00480 

011A 

27 

15 

BEQ RDTAPE 


00490 

one 

81 

32 

CMP A T2 


00500 

011E 

26 

03 

BNE CKO 


00510 

0120 

7E 

01E1 

JMP WR TAPE 


00520 

0123 

81 

33 

CKO CMP A #’3 


00530 

0125 

26 

03 

B NE CK4 


00540 

0127 

7 E 

0191 

JMP CPTAPE 


00550 

012A 

81 

34 

CK4 CMP A #’4 


00560 

012 C 

26 

DB 

BNE GETCMD 


005 70 

012 E 

7E 

E0E3 

JMP C0NTRL 


00580 




* ROUTINE TO READ AN0 STORE TAPE * 


00590 

0131 

BD 

02 B2 

RDTAPE JSR CLRTER 


00600 

0134 

CE 

03D9 

LDX #MSG1 


00610 

0137 

BD 

E07E 

JSR PDATA1 


00620 

013A 

8D 

02A4 

JSR GETCR 


00630 

0130 

BD 

02 77 

JSR STCASR 


00640 

0140 

CE 

0603 

LDX #TPBUFF 


00650 

0143 

BD 

0231 

RD2 JSR STRBYT 


00660 

0146 

A7 

00 

STA A X 


00670 

0148 

08 


NXTBYT 1 NX 


00680 

0149 

BD 

02 B9 

JSR INCHR 


00690 

014C 

A7 

00 

STA A X 


00700 

014E 

BD 

016C 

JSR TSTEND 


00710 

0151 

B6 

02 ED 

LDA A TAPETY 


00 720 

0154 

81 

31 

CMP A #'1 


00730 

0156 

27 

0A 

BEQ RD4 


00740 

00750 

0153 

015A 

Cl 

27 

00 

EC 

CMP B #0 

BEQ NXTBYT 
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NIBBLE IS: 

The Reference for Apple computing! 

NIBBLE IS: 

One of the Fastest Growing new Magazines in 
the Personal Computing Field. 

NIBBLE IS: 

Providing Comprehensive, Useful and Instructive 
Programs for the Home, Small Business, and 
Entertainment. 

NIBBLE IS: 

A Reference to Graphics, Games, Systems Pro¬ 
gramming Tips, Product News and Reviews, 
Hardware Construction Projects, and a host of 
other features. 

NIBBLE IS: 

A magazine suitable for both the Beginner and 
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Computer systems. 
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Try a NIBBLE! 
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I’ll try nibble! 

Enclosed is my $17.50 (for 8 issues) 

□ check □ money order 

Your subscription will start with the first issue 
after receipt of your payment. (Outside the U.S. 
see below)* 

Name_ 


“NIBBLE 
IS TERRIFIC” 
(For Your Apple) 


’First Class or Air Mail is required tor all APO, FPO 
and all foreign addresses with the following addi¬ 
tional amounts. 

—Airmail Postage Rates. 12-140Z x 8 
—Europe—$32 

—Mexico & Central America—$21 
—South America—$32 
-Middle East-$35 

-Africa: North-$32, Central-$43. South-$43 
—Far East. Australia—$43 
—Canada—$18 
—APO—FPO—$7.50 

1980 by MICRO SPARC. INC.. Lincoln, MA 01773 
All rights reserved. 

'Apple II is a registered trademark of Apple Comput¬ 
er Company. 


sSee List of Advertisers on page 210 
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$46.00 


$$$ DISCOUNT PRICES $$$ 
SCOTCH DISKETTES 

5 V* inch - w/hubs for Apple*, Pet & TRS80 

32% less abrasive than the industry average. 
Soft Box of 10 $27.95 

Storage box of 10 $28.95 

3M Disk Drive Cleaning Kit (5V4 inch) $22.95 
Shipping & insurance for each box/kit $1.00 
•Free set of 3M instructional programs 
(high res. demonstration) with order on request. 

APPLE II SOFTWARE 

(Available only with purchase of diskettes) 
Typing Teacher (teaches touch typing) $4.00 
Math Sequences (gives hints - builds IQ) $2.00 
Unicopy (copy diskette using 1 drive) $2.00 
Letter Teacher (teaches ABC’s—ages 2*6) $3.00 
Instant rebate if you order 3 programs $1.00 

APPLE II SOFTWARE/HARDWARE 

(With or w/o diskette order • includes shipping) 
Back«lt»Up 

(use to backup most protected diskettes) $56.00 

S Apple Brain Surgeon (new version • more tests) 

iagnoses RAM, ROM, Disk drives, 
icromodem II, & more) 

Alien Typhoon 

(makes space invaders look boring) 

Space Eggs 
(it will crack you up) 

Gorgon 

(defend your planet - save your people) 

VisiCalc (new 16 sector version) 

(electronic worksheet analysis) 

Super Text II 
(one of the best word processors available) $127.00 
Lower Case Adaptor (for Rev. 7 — 
compatible with most software) 

EPSON MX 80 PRINTER 

Apple II (with interface and cable) 

Pet (with IEEE interface and cable) 

TRS-80 or Atari (with cable) 

Shipping and insurance for MX80 
Add to above for new MX80FT model 
Add to above for new MX100 model 
Friction feed adaptor (incl. shipping) 

ZE 4M Visa and Mastercard accepted. 
Michigan residents add sales tax. 

THE COMPUTER ANSWER ^58 
P.O. Box 573 K 
Birmingham, Michigan 48009 
(313) 642-4338 (Order Phone — 24 hours/day) 


$22.95 

$26.95 


$35.95 

$159.00 


$34.95 

$589.00 

$569.00 

$519.00 

$ 10.00 

$100.00 

$299.00 

$54.95 



The Epson MX-80 
Dot 
Matrix 
Printer. 

CALL 

MX-80FT CALL 

MX-70 CALL 
We have accessories 
ask for FREE listings. 


C. ITOH Starwriter Printer 


Parallel 25CPS only $1435. 
Serial 25CPS only $1520. 

UNIVERSAL DATA SYSTEMS 
103LP MODEM only $169. 
Lexicon LEX-11 Modem only $125. 


Scotch 3M Diskettes 

8* SSSD 10/ $2.90 50/ $2.80 
5 1/4 SSSD 10/ $2.80 50/ $2.70 


Prices subject to change 

ddClatatPCfl 

P.O. BOX 305 
Massapequa NY 11758 

(516) 798-7448 

FOB Shipping Point NYS Res. Add Sales Tax 
Terms: M.O. Cert. Chits. Allow 2 Weeks for 
Personal Chks. hrs. 9am 2 : 3 Opm 
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00 760 

015C B6 

02 EE 


LDA A 

HLDBYT 

00770 

015F 08 



1 NX 


00780 

0160 A 7 

00 


STA A 

X 

00790 

0162 Cl 

45 

R 04 

CMP B 

r e 

00800 

0164 26 

E2 


BNE 

NXTBYT 

00810 

0166 CE 

056C 


LDX 

0RDCOMP 

00820 

0169 7E 

0298 


JMP 

END IT 

00830 



* TEST 

FOR END ROUTINE * 

00840 

016C F6 

02 ED 

TSTEND 

LDA B 

tapety 

00850 

016F Cl 

31 


CMP B 

r i 

00860 

0171 2 7 

02 


BEQ 

END1 

00870 

01 73 20 

07 


BRA 

END2 

00880 



* BASIC OR ASSEMBLER SOURCE END * 

00890 

01 75 81 

03 

EN01 

CMP A 

#3 

00900 

01 77 26 

17 


BNE 

RET 

00910 

0179 C6 

45 


LDA B 

#• e 

00920 

01 78 39 



RTS 


00930 



* MIKBUG FORMATE END * 

00940 

017C C6 

00 

END2 

LDA B 

#0 

00950 

017 E 81 

53 


CMP A 

r s 

00960 

0180 26 

0E 


BNE 

RET 

00970 

0182 C6 

46 


LDA B 

#* F 

00980 

0184 B0 

02B9 


JSR 

i NCHR 

00990 

0187 87 

02 EE 


STA A 

HLDBYT 

01000 

018A 81 

39 


CMP A 

r 9 

01010 

018C 26 

02 


BNE 

RET 

01020 

018E C6 

45 


LDA B 

n 

01030 

0190 39 


RET 

RTS 


01040 



* ROUTINE TO 

READ AND COMPARE NEW 

01050 

0191 BD 

02B2 

CPTAPE JSR 

CLRTER 

01060 

0194 CE 

042A 


LDX 

#MSG2 

01070 

0197 BD 

E07E 


JSR 

PDATA1 

01080 

019A B0 

02 A4 


JSR 

GETCR 

01090 

019D BD 

02 77 


JSR 

STCASR 

01100 

01A0 CE 

0603 


LDX 

#TPBUFF 

OHIO 

01A3 BD 

0231 


JSR 

STRBYT 

01120 

01A6 A1 

00 

CPI 

CMP A 

X 

01130 

01A8 26 

28 


BNE 

ERRCAS 

011*40 

01AA 08 


CP2 

1 NX 


01150 

01AB B0 

02B9 


JSR 

1 NCHR 

01160 

01AE A1 

00 


CMP A 

X 

01170 

01B0 26 

20 


BNE 

ERRCAS 

01180 

01B2 BD 

016C 


JSR 

TSTEND 

01190 

01B5 B6 

02 ED 


LDA A 

TAPETY 

01200 

01B8 81 

31 


CMP A 

r 1 

01210 

01BA 27 

0C 


BEQ 

CP3 

01220 

01BC Cl 

00 


CMP B 

#0 

01230 

C1BE 27 

EA 


BEQ 

CP2 

01240 

01C0 08 



1 NX 


01250 

01C1 B6 

02 EE 


LDA A 

HLDBYT 

01260 

01C4 A1 

00 


CMP A 

X 

012 70 

01C6 26 

0A 


BNE 

ERRCAS 

01280 

01C8 Cl 

45 

CP3 

CMP B 

r e 

01290 

01CA 26 

DE 


BNE 

CP2 

01300 

01CC CE 

0590 


LDX 

#CMC0MP 

01310 

01CF 7E 

0298 


JMP 

ENDIT 

01320 

0102 BO 

0283 

ERRCAS 

JSR 

STPCAS 

01330 

0105 CE 

0532 


LDX 

#TAPERR 

01340 

0108 BO 

E07E 


JSR 

PDATA1 

01350 

01DB BD 

E1AC 


JSR 

INEEE 

01360 

01DE 7E 

0109 


JMP 

GETCMD 

01370 



* ROUTINE TO 

WR!TE A NEW TAPE * 

01380 

01E1 BD 

02 B2 

WRTAPE JSR 

CLRTER 

01390 

01E4 CE 

048A 


LDX 

#MSG3 

01400 

01E7 B0 

E07E 


JSR 

PDATA1 

01410 

01EA BD 

02 A 4 


JSR 

GETCR 

01420 

01 ED BD 

02 6B 


JSR 

STCASW 

01430 

01F0 BD 

02 El 


JSR 

DELAY 

01440 

01F3 CE 

02 F3 


LDX 

#WR0UT 

01450 

01F6 A6 

00 

WR1 

LDA A 

X 

01460 

01F8 BD 

02 CF 


JSR 

0UTBYT 

01470 

01FB 81 

00 


CMP A 

if 0 

01480 

01 FD 2 7 

03 


BEQ 

WR2 

01490 

01FF 08 



1 NX 


01500 

0200 20 

F4 


BRA 

WR1 

01510 

0202 CE 

0603 

WR2 

LDX 

#TPBUFF 
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4MHZ, DOUBLE DENSITY,COLOR&B/W 
GRAPHICS. .THE LNW80 COMPUTER 



When you've compared the features of an LNW80 Computer, you'll quickly 
understand why the LNW80 is the ultimate TRS80 software compatible system. 
LNW RESEARCH offers the most complete microcomputer system at an outstand¬ 
ing low price. 

We back up our product with an unconventional 6 month warranty and a 10 
days full refund policy, less shipping charges. 


LNW80 Computer.$1 ,450.00 

LNW80 Computer w/B&W Monitor & one 5" Drive . ..$1,914.00 


All orders must be prepaid, CA residents please include 6 % sales tax. 
Contact us for shipping charges 

* TRS80 Product of Tandy Corporation. 

** PMC Product of Personal Microcomputer, Inc. 


COMPARE THE FEATURES AND PERFORMANCE 


FEATURES 

LNW80 

PMC-80** 

MODEL III 

PROCESSOR 

4.0 MHZ 

1,8 MHZ 

2.0 MHZ 

LEVEL II BASIC INTERP. 

YES 

YES 

LEVEL III 
BASIC 

TRS80 MODEL 1 LEVEL II COMPATIBLE 

YES 

YES 

NO 

48K BYTES RAM 

YES 

YES 

YES 

CASSETTE BAUD RATE 

500/1000 

500 

500/1500 

FLOPPY DISK CONTROLLER 

SINGLE/ 

DOUBLE 

SINGLE 

SINGLE/ 

DOUBLE 

SERIAL RS232 PORT 

YES 

YES 

YES 

PRINTER PORT 

YES 

YES 

YES 

REAL TIME CLOCK 

YES 

YES 

YES 

?4 X 80 CHARACTERS 

YES 

NO 

NO 

VIDEO MONITOR 

YES 

YES 

YES 

UPPER AND LOWER CASE 

YES 

OPTIONAL 

YES 

REVERSE VIDEO 

YES 

NO 

NO 

KEYBOARD 

63 KEY 

53 KEY 

53 KEY 

NUMERIC KEYPAD 

YES 

NO 

YES 

B/W GRAPHICI, iT28 X 48 

YES 

YES 

YES 

HI-RESOLUTION B/W GRAPHICS, 480 X 192 

YES 

NO 

NO 

HI-RESOLUTION COLOR GRAPHICS (NTSC), 

128 X 192 IN 8 COLORS 

YES 

NO 

NO 

HI-RESOLUTldN COLOR GRAPHICS (RGB), 

384 X 192 IN 8 COLORS 

OPTIONAL 

NO 

NO 

WARRANTY 

6 MONTHS 

90 DAYS 

90 DAYS 

TOTAL SYSTEM PRICE 

$1,914.00 

$1,840.00 

$2,187.00 

LESS MONITOR AND DISK DRIVE 

$1,450.00 

$1,375.00 

— 


LNW80 

- BARE PRINTED CIRCUIT BOARD i MANUAL . $89.95 

The LNW80 - A high-speed color computer totally compatible with 
the TRS-80*. The LNW80 gives you the edge in satisfying your 
computation needs in business, scientific and personal computa¬ 
tion. With performance of 4 MHz, Z80A CPU, you’ll achieve per¬ 
formance of over twice the processing speed of a TRS-80*. This 
means you'll get the performance that is comparable to the most 
expensive microcomputer with the compatibility to the world's 
most popular computer (TRS-80*) resulting in the widest soft¬ 
ware base. 

FEATURES: 

TRS-80 Model 1 Level II Software Compatible 
. High Resolution Graphics 

. RGB Output - 384 x 192 in 8 Colors 
. NTSC Video or RF MOD - 128 x 192 in 8 Colors 
. Black and White - 480 x 192 
. 4 MHz CPU 

. 500/1000 Baud Cassette 

. Upper and Lower Case 
. 16K Bytes RAM, 12K Bytes ROM 

. Solder Masked and Silkscreened 


LNW SYSTEM EXPANSION 

BARE PRINTED CIRCUIT BOARD 

AND MANUAL . $69.95 

WITH GOLD CONNECTORS . $84.95 

The System Expansion will allow you to expand your LNW80, TRS-80*, 
or PMC-80** to a complete computer system that is still totally 
software compatible with the TRS-80* Model 1 Level II. 

FEATURES: 

. 32K Bytes Memory 

. 5" Floppy Controller 

. Serial RS232 20ma I/O 
. Parallel Printer 
Real Time Clock 
. Screen Printer Bus 
. On Board Power Supply 
. Solder Masked and Silkscreened 


LNW RESEARCH ... 

C OR PORA T ION 
2620 WALNUT 
TUSTIN CA.92680 


LNDoubler&DOS PLUS 3.30 

Assembled and Tested w/DOS PLUS 3. 3D .$175.00 

Double-density disk storage for the LNW Research's "System Expan¬ 
sion" or the Tandy's "Expansion Interface". The LNDoubler 1 ” is 
totally software compatible with any double density software 
generated for the Percom's Doubler***. The LNDoublerTM provides 
the following outstanding features. 

. Store up to 350K bytes on a single 5” disk 
. Single and double density data separation 
. Precision write precompensation circuit 
. Software switch between single and double density 
. Easy plug in installation requiring no etch cuts, jumpers 
or soldering 

. 35, 40, 77, 80 track 5" disk operation 

. 120 day parts and labor Warranty 

*** Doubler is a product of Percom Data Company, Inc. 

DOS PLUS 3.30 

Micro Systems software's double density disk operating system. 
This operating system contains all the outstanding features of 
a well developed DOS, with ease in useability. 

KEYBOARD 


LNW80 KEYBOARD KIT.$84.95 

The Keyboard Kit contains a 63 key plus a 10 key, P.C. board, and 
remaining components. 


CASE 


INU80 CASE . $84.95 

The streamline design of this metal case will house the LNW80, 

LWN System Expansion, LNW80 Keyboard, power supply and fan, 
LNDoublerTM, or LNW Data Separator. This kit Includes all the 
hardware to mount all of the above. Add $12.00 for shipping 


PARTS AVAILABLE FROM LNW RESERARCH 
. 4116 - 200ns RAM 

6 chip set . $26.00 

8 chip set.$33.50 

16 chip set.$64.00 

24 chip set . $94.00 

32 chip set.$124.00 

. LNW80 "Start up parts set" LNW80-1 $82.00 

. LNW80 "Video parts set" LNW80-2 . $31.00 

. LNW80 Transformer LNW80-3 $18.00 

. LNW80 Keyboard cable LNW80-4 $16.00 

. 40 Pin computer to expansion cable . $15.00 

. System Expansion Transformer . $19.00 

. Floppy Controller (FD1771) and UART (TR1602) . . . $30.00 


ORDERS & I N FO. NO. 714-544-5744 
SERVICE NO. 714-641 -8850 


VISA MASTER CHARGE 
ACCEPTED 


UNLESS NOTED 
ADD $3 FOR SHIPPING 


^See List of Advertisers on page 210 
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AMERICAN SOFTWARE 
& SYSTEMS, INC. 

SOFTWARE FOR TRS80* 

MODEL I LEVEL II / MODEL III and 
APPLE II PLUS** (Disk Format) 

1. WORDTYPE — word processing offering latest text 
editing, page length/numbering and additional fea¬ 
tures available in more expensive software. $ 89.95 

2. BUSINESS APPLICATIONS — Accts Rec/Pay, 
Inventory, Invoice Mailing List and others. $69.95 

3. HOME APPLICATIONS & GAMES — Checkbook, 
inventory, payable, recipe and others. ... $ 29.95 

4. SCIENTIFIC & GAMES — Conversions, Mathe¬ 

matics, hydraulic calculations, bar graph presenta¬ 
tion of data games and others. ... . $ 39.95 

5. AMATEUR RADIO & ELECTRONICS — Antenna 

design (quad/beam/dipole), db loss, ccode and 

others. . $ 34.95 

6. GAMES — Wheel of Fortune, Slots, Keno and 

more. .. $9.95 

TERMS: 

Check, M.O., Visa, or Master Charge. 

Add SI.50 for shipping and handling. 

FOR CATALOG SEND $1.50 
FOR SHIPPING AND HANDLING 

AMERICAN SOFTWARE 
& SYSTEMS, INC. ^249 

2110 North Carson Street 
Carson City, Nevada 89701 
(702) 883-3274 

*A trademark of Tandy Corp. **A trademark ol Apple Computor Inc 


PH PTH FOR/MAT™ 

■ PI I II SCREEN EDITOR 

A MUST FOR THE SERIOUS FORTH 
PROGRAMMER 

• All code is Forth-79standard. Each line 
of code is fully explained and flow¬ 
charted (Forth style) for easy 
modification. 

• This editor works just like the popular 
word processors on the market except it 
is written in high level forth and is 
confined to the 1024 byte boundary of a 
forth screen. 

• There are over 20 different commands 
for cursor positioning, text modification, 
tabs, relocating lines, spreading lines, 
and moving lines to other screens. 

• Insert mode is toggled on and off for 
midstream insertions and deletions. Text 
ahead of CP is moved right during 
insertion and left during deletion if insert 
mode is on. 

• Column position is displayed at all 
times. 

• Bomb proof — all unused control 
codes are trapped. 

• Must be used with a CRT that has 
cursor addressing or with a memory 
mapped video. 

• Send check or money order in the 
amount of $50.00 and receive complete 
source code, flowcharts, documen¬ 
tation, and instructions for bringing up 
on your system. 

KV33 CORPORATION 
P.O. BOX 27246 
TUCSON, AZ 85726 
(602) 889-5722 
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01520 

0205 

A 6 

00 

WR3 

LDA A 

X 




01530 

0207 

BD 02CF 


JSR 

OUTBYT 




01540 

02 0A 

F6 

02 ED 


LDA B 

TAPETY 




01550 

02 00 

Cl 

31 


CMP e 

r 1 




01560 

020F 

26 

07 


BNE 

AR5 




01570 

0211 

81 

03 


CMP A 

#3 




01580 

0213 

27 

13 


BEQ 

ENDWR 




01590 

0215 

08 


WR4 

1 NX 





01600 

0216 

20 

ED 


BRA 

AR3 




01610 

0218 

81 

53 

WR5 

CMP A 

r s 




01620 

021A 

26 

F9 


BNE 

WR4 




01630 

021C 

08 



1 NX 





01640 

02 ID 

A6 

00 


LDA A 

X 




01650 

021F 

BD 02CF 


JSR 

OUTBYT 




01660 

0222 

81 

39 


CMP A 

■#‘9 




01670 

0224 

26 

EF 


BNE 

WR4 




01680 

0226 

20 

00 


BRA 

END’AR 




01690 

0228 

B0 02 ET 

ENDAR 

JSR 

delay 




01700 

0228 

CE 0501 


LDX 

#Y'RC0MP 




01710 

022 E 

7E 0298 


JMP 

ENDIT 




01720 




* GET : 

START BYTE * 




01730 

0231 

BD 02B9 

STRBYT 

JSR 

INC HR 




01 74 0 02 3 4 8 1 02 


CMP A 

m 




01750 

0236 26 

06 


BNE 

STRT2 




01760 

0238 

C6 

31 


LDA B 

r i 




01770 

023A 

F7 

02 ED 


STA B 

TAPETY 




01780 

0230 

39 



RTS 





01790 

023E 81 

53 

STRT2 

CMP A 

rs 




01800 0240 26 EF 


BNE 

STRBYT 




01810 

0242 

B7 

02 EE 


STA A 

HLDBYT 




01820 

0245 

BD 02B9 


JSR 

INC HR 




01830 

0248 

81 

31 


CMP A 

r 1 




01840 

02 4A 

26 

E5 


BNE 

STRBYT 




01850 

02 4 C 

F6 

02 EC 


LDA B 

CMND 




01860 024F Cl 33 


CMP B 

#’3 




01870 

0251 

27 

OC 


BEQ 

STRT3 




01880 

02 5 3 

F6 

02 EE 


LDA B 

HLDBYT 




01890 0256 

E7 

00 


STA B 

X 




01900 

0258 

08 



1 NX 





01910 

0259 

C6 

32 


LDA B 

#’2 




0192 0 025B F7 02E0 

STA B 

TAPETY 




01930 

025 E 

39 



RTS 





01940 

025 F 

F6 

02 EE 

STRT3 

LDA B 

HLDBYT 




01950 

0262 

El 

00 


CMP B 

X 




01960 

02 64 

26 

02 


BNE 

STR T4 




01970 

0266 

08 



1 NX 





01980 

0267 

39 



RTS 





01990 

0268 

7E 

01D2 

STRT4 

JMP 

ERRCAS 




02 COO 




* START CASSETTE FOR 

WRITE * 



02010 

02 6B 

CE 

8004 

STCASW 

LDX 

#P0RT1 




02020 

02 6 E 

C6 

13 


LDA B 

#$13 

RESET 

ACIA 

02030 

02 70 

E7 

00 


STA B 

X 




02040 

02 72 

C6 

11 


LDA B 

#$11 

RTS-0, 

2 

STOP BITS 

02050 

02 74 

E7 

00 


STA B 

X 




02060 

02 76 

39 



RTS 





02070 




* SWITCH TO CASSETTE 

FOR READ 

i * 


02080 

02 77 

CE 

8004 

STCASR 

LDX 

#P0RT1 




02090 

02 7A 

C6 

43 


LDA B 

#$43 

RESET 

ACIA 

02100 

02 7C 

E7 

00 


STA B 

X 




02110 

027 E 

C6 

55 


LDA B 

#$55 

R TS*1, 

1 

STOP BIT 

02120 

0280 

E7 

00 


STA B 

X 




02130 

0282 

39 



RTS 





02140 




* STOP 

CASSETTE, SWITCHBACK 

TO KEYB0AR0 * 

02150 

0283 

FF 

A012 

STPCAS 

STX 

$ A012 




02160 

0286 

CE 

8004 


LDX 

#P0RT1 




02170 

02 89 

C6 

13 


LDA B 

#$13 

RESET 

ACIA 

02180 

02 8B 

E7 

00 


STA B 

X 




02190 

02 8D 

C6 

15 


LDA B 

#$15 

RTS-0, 

1 

STOP BIT 

02200 

02 8 F 

E7 

00 


STA B 

X 




02210 

0291 

BD 

02B2 


JSR 

CLRTER 




02220 

0294 

FE 

A012 


LDX 

$ A012 




02230 

02 9 7 

39 



RTS 





02240 




* EN0IT ROUTINE * 




02250 

0298 

BD 

0283 

ENDIT 

JSR 

STPCAS 




02260 

02 9B 

BD 

E07E 


JSR 

PDATA1 
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Listing continued. 


022 70 

029E BD E1AC 


JSR 

INEEE 

02280 

02A1 7E 0109 


JMP 

GETCMD 

02290 


* WAIT 

FOR C/R 1 NPUT * 

02300 

02 A4 BD El AC GETCR 

JSR 

INEEE 

02310 

02A7 81 0D 


CMP A 

#$D 

02320 

02A9 26 F9 


BNE 

GETCR 

02330 

02AB CE 02FA 


LDX 

#STRIT 

02340 

02AE BD E07E 


JSR 

PDATA1 

02350 

02 B1 39 


RTS 


02360 


* CLEAR TERMINAL SCREEN * 

023 70 

02B2 CE 02EF 

CLRTER 

LDX 

#CLRSCR 

02380 

02B5 BD E07E 


JSR 

PDATA1 

02 3 90 

02B8 39 


RTS 


02400 


* TAPE 

1 NPUT 

ROUTINE FOR MP-S (ACIA) INTERFACE* 

02410 

02B9 FF A012 

1 NCHR 

STX 

$A012 

0242 0 

02BC 37 


PSH B 


02430 

02BD CE 8004 


LDX 

#P0RT1 

02 440 

02 CO E6 00 

1 N1 

LDA B 

o,x 

02450 

02C2 57 


ASR B 


02460 

02C3 24 FB 


BCC 

INI 

02470 

02 C5 A6 01 


LDA A 

1.X 

02480 

02C7 BD 02D5 


JSR 

0UT1 ECHO DATA TO TERMINAL 

02 490 

02CA FE A012 


LDX 

$A012 

02500 

02 CD 33 


PUL B 


02510 

02CE 39 


RTS 


02520 


* TAPE 

OUTPUT ROUTINE FOR MP-S (ACIA) INTERFACE* 

02530 

02CF FF A012 

0UTBYT 

STX 

$A012 

02540 

02D2 CE 8004 


LDX 

§ P0R T1 

02550 

02 D5 E6 00 

0UT1 

LDA B 

0,X 

02560 

02D7 57 


ASR B 


025 70 

02D8 57 


ASR B 


02580 

0209 24 FA 


BCC 

0UT1 

02590 

02DB A7 01 


STA A 

1.x 

02 600 

02 DD FE A012 


LDX 

$A012 

02610 

02E0 39 


RTS 


02620 


* 5 SECOND T 

IME DELAY * 

02630 

02 El CE 0C00 

DELAY 

LDX 

#$0C00 SET FOR 5 SECONDS 

02640 

02 E4 4 F 


CLR A 


02650 

02E5 4C 

TD1 

1 NC A 

TIME DELAY LOOP 

02660 

02E6 26 FD 


BNE 

TD1 

02670 

02E8 09 


DEX 


02 680 

02E9 26 FA 


BNE 

T01 

02690 

02EB 39 


RTS 


02 700 

* VARIABLES 

* 

02710 

02 EC 0001 

CMND 

RMB 

i store type of command 

02 720 

02 ED 0001 

TAPETy rmb 

1 store type of tape 

02 730 

02EE 0001 

HLDBYT R MB 

1 hold a byte 

02 740 


# CONSTANTS * 


02 750 

02 EF 10 

CLRSCR 

FCB 

$10,$16,,$4 

02 760 

02 F3 FF 

WR0UT 

FCB 

$ff,$ff,$ff,$ff,$d,$a,$o 

02 770 

02 FA 53 

STRIT 

FCC 

/S TAR TING/ 

02 780 

0302 0D 


FCB 

$D,$A,$4 

02 790 

0305 20 

HDGING 

FCC 

/ / 

02 800 

0324 36 


FCC 

/6 8 0 0/ 

0281 0 

032B 0D 


FCB 

$D,$A,$A 

02 820 

032E 20 


FCC 

/ TAPE COPY / 

02830 

034 C 41 


FCC 

/AND COMPARE PROGRAM/ 

02840 

035 F 0D 


FCB 

$D,$A,$A,$A 

02850 

0363 31 


FCC 

/I. READ TAPE TO BE C0PIE0/ 

02860 

0370 0D 


FCB 

$D,$A 

02870 

03 7F 32 


FCC 

/2. *R1TE NE* TAPE/ 

02880 

0391 00 


FCB 

$D,$A 

02 890 

0393 33 


FCC 

/3. COMPARE NE# TAPE TO OLD TAPE/ 

02900 

03B3 0D 


FCB 

$D,$A 

02910 

03B5 34 


FCC 

/4. exit to monitor/ 

02920 

03C8 0D 


FCB 

$D,$A,$A 

02930 

03CB 45 


FCC 

/ENTER OPTION / 

02940 

03 D8 04 


FCB 

$4 

02950 

03D9 50 

MSG1 

FCC 

/PLACE TAPE IN RECORDER / 

02 9 6 0 

03 F0 41 


FCC 

/AND PUSH PLAY./ 

02970 

03FE 0D 


FCB 

$D,$A 

02 980 

0400 5 7 


FCC 

/dHEN TAPE IS ON LEAD-IN / 

02990 

0418 54 


FCC 

/TONE HI T -RET-./ 

03000 

042 7 0D 


FCB 

$D,$A, $4 

03010 

042A 50 

MSG2 

FCC 

/PLACE TAPE TO BE COMPARED / /—n 
/IN RECORDER AND PUSH PLAY./ QitZ —* 

03020 

0444 49 


FCC 


MMSFORTH VERSION 2.0: 
MORE FOR YOUR RADIO SHACK 
TRS-80 MODEL I OR MODEL III! 


★ MORE SPEED 

10-20 times taster than Level II BASIC. 

★ MORE ROOM 

Very compact compiled code plus VIRTUAL 
MEMORY makes your RAM act larger. Variable 
number of block buffers. 31-char.unique word- 
names use only 4 bytes In header! 

★ MORE INSTRUCTIONS 

Add YOUR commands to Its 79-STANDARD-plus 
Instruction set! 

Far more complete than most Forths: single & 
double precision, arrays, string-handling, clock, 
more. 

★ MORE EASE 

Excellent full-screen Editor, structured & 

modular programming 

Word search utility 

THE NOTEPAD letter writer 

Optimized for your TRS-80 with keyboard 

repeats, upper/lower case display driver, full 

ASCII, single- & double-width graphics, etc. 

★ MORE POWER 

Forth operating system 
Interpreter AND compiler 
8080 Assembler 

(Z80 Assembler also available) ’i 

Intermix 35- to 80-track disk drives 

Model III System can read, write & run Model I 

diskettes! 

VIRTUAL I/O for video and printer, disk and tape 
(10-Megabyte hard disk available) 

MS$F0KTH 


THE PROFESSIONAL FORTH 
FOR TRS-80 

(Over 1,500 systems in use) 


Prices: 

MMSFORTH Disk System V2.0 (requires 1 disk drive & 
16K RAM, 32K for Model III) $129.85* 

MMSFORTH Cassette System V2.0 (requires Level II 
BASIC & 16K RAM) $89.95* 

AND MMS GIVES IT 
PROFESSIONAL SUPPORT 

Source code provided 

MMSFORTH Newsletter 

Many demo programs aboard 

MMSFORTH User Groups 

Inexpensive upgrades to latest version 

Programming staff can provide advice, modifications 

and custom programs, to fit YOUR needs 

MMSFORTH UTILITIES DISKETTE: includes FLOATING 
POINT MATH (L.2 BASIC ROM routines plus Complex 
numbers, Rectangular-Polar coordinate conversions, 
Degrees mode, more), plus a full Forth-style Z80 ASSEM¬ 
BLER; plus a powerful CROSS-REFERENCER to list 
Forth words by block and line. All on one diskette 
(requires MMSFORTH V2.0,1 drive & 32K RAM) $39.95* 

FORTHCOM: communications package provides RS-232 
driver, dumb terminal mode, transfer of FORTH blocks, 
and host mode to operate a remote TRS-80 (requires 
MMSFORTH V2.0,1 drive & 32K RAM) $39.95* 

THE DATAHANDLER V1.2: a very sophisticated data¬ 
base management system operable by non-pro- 

R rammers (requires MMSFORTH V2.0, 1 drive & 32K 
AM) . $59.95* 

MMSFORTH GAMES DISKETTE: real-time graphics & 
board games w/source code. Includes BREAKFORTH, 
CRASHFORTH, CRYPTOQUOTE, FREEWAY, OTHELLO 
4 TICTACFORTH (requires MMSFORTH V2.0, 1 drive 4 
32K RAM).$39.95* 

Other MMSFORTH products under development 

FORTH BOOKS AVAILABLE 

MMSFORTH USERS MANUAL - w/o Appendices, for non- 

owners . $15.00* 

USING FORTH - more detailed and advanced than 

above.$25.00* 

INVITATION TO FORTH • detailed beginner book on 

flgFORTH.$17.50* 

THREADED INTERPRETIVE LANGUAGES • advanced, 
excellent analysis of M MSFORTH-like lan¬ 
guage, .$18.95* 

PROGRAM DESIGN 4 CONSTRUCTION - Intro, to struc¬ 
tured program, good for Forth.$8.95* 

FORTH -79 STANDARD MANUAL • official reference to 

79-STANDARD word set, etc.$10.00* 

CALTECH FORTH MANUAL good on Forth Internal 

structure, etc.$10.00* 

FORTH SPECIAL ISSUE, BYTE Magazine (Aug. 1980) -we 
stock this collector's Item for Forth users and beginners 
. $4.00* 


* - ORDERING INFORMATION: Software prices include 
manuals and require signing of a single system, single- 
user license. SPECIFY for Model I or Model III! Add 
$2.00 S/H plus $3.00 per MMSFORTH and $1.00 per addi¬ 
tional book; Mass orders add 5% tax. Foreign orders 
add 20%. UPS COD, VISA 4 M/C accepted, no unpaid 
purchase orders, please. 




Send SASE for free MMSFORTH information. 
Good dealers sought 


Get MMSFORTH products from your 
computer dealer or 

MILLER MICROCOMPUTER 


^255 


SERVICES (K9) 

61 Lake Shore Road, Natick, MA 01760 
(617)653-6136 


S 


^See List of Advertisers on page 210 
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Dflappxg KtameHo 

Radio /hack 

DEALER 

Authorized Dealer #G-089 
Offers Discounts on All 

TRS-80 

COMPUTERS 

We Have What You Are Looking For 

□ FULL FACTORY WARRANTY 

□ PROMPT SHIPPING 

□ AVAILABLE SERVICE CONTRACTS 

□ DISCOUNTED PRICES COMPAR¬ 
ABLE TO ANY OTHERS 

□ NO TAX ON OUT OF STATE 
SHIPMENTS 

Call Collect For Prices 
And Shipping Schedules 

505-257-7865 

or write 

HAPPY HANDS-RADIO SHACK 
P.O. DRAWER I 
RUIDOSO, NEW MEXICO 
88345 

^243 


Listing continued. 


03030 

045E 0D 

FCB 

03040 

0460 57 

FCC 

03050 

0478 54 

FCC 

03060 

0487 00 

FCB 

03070 

048A 50 

MSG3 FCC 

03090 

04A 7 41 

FCC 

03090 

04BC 0D 

FCB 

03100 

04BE 41 

FCC 

03110 

04DE 50 

FCC 

03120 

04 FB 0D 

FCB 

03130 

04 FD 49 

FCC 

03140 

051A 54 

FCC 

03150 

052F 0D 

FCB 

03160 

0532 0D 

TAPERR FCB 

03170 

0537 54 

FCC 

03180 

0550 0D 

FCB 

03190 

0553 48 

FCC 

03200 

0569 00 

FCB 

03210 

056C 54 

RDC0MP FCC 

03220 

0584 48 

FCC 

03230 

059A 0D 

FCB 

03240 

059D 54 

CMC0MP FCC 

03250 

05B8 48 

FCC 

032 60 

05CE 0D 

FCB 

032 70 

05D1 54 

WRC0MP FCC 

03280 

05EA 48 

FCC 

03290 

0600 0D 

FCB 

03310 

0603 0001 

TPBUFF RMB 

03330 

A048 

0RG 

03340 

A048 0100 

FDB 

03350 


END 


$D,$A 

/KHEN TAPE IS ON LEAD-IN / 

/TONE HIT -RET-./ 

$D $A $4 

/PLACE BLANK TAPE IN RECORDER / 
/AND SET UP TO RECORD./ 

$D,$A 

/AFTER HITTING -RET- ON KEYBOARD / 
/PROGRAM *1LL DELAY 5 SECONDS,/ 
$D,$A 

/IN ORDER TO CREATE A LEAD-IN / 
/TONE ON THE NE* TAPE./ 

$D,$A,$4 

$D,$A,$A,$A,$A 

/TAPE DOES NOT COMPARE! Ill/ 

$D,$A,$A 

/HIT -RET- TO RESTART./ 

$0,$A,$4 

/TAPE READ NOW COMPLETE. / 

/HIT -RET- TO CONTINUE./ 

$0,$A,$4 

/TAPE COMPARE NOW COMPLETE. / 

/HIT -RET- TO CONTINUE./ 

$D,$A,$4 

/TAPE ARITE NOW COMPLETE. / 

/HI T -RET- TO CONTINUE./ 

$D,$A,$4 

1 TAPE INPUT BUFFER 

SA048 

START 


COMPUTE COMPUTED COMPUTING COMPUTES COMPUTER COMPUTERS COMRADE COMRADES COMTE COMTES CON CONNED CONNING CONS CONATION CONA¬ 
TIONS CONATIVE CONATUS CONCAVE CONCAVED CONCAVING CONCAVES CONCEAL CONCEALED CONCEALING CONCEALS CONCEDE CONCEDED CONCEDING 
CONCEDES CONCEDED CONCEDER CONCEDERS CONCEIT CONCEITED CONCEITING CONCEITS CONCEIVE CONCEIVED CONCEIVING CONCEIVES CONCENT CON- 

^NC S Hi 0 co C NCHE C s 0 coNCH S A l JOE COMPUTER PRESENTS WORD GRINDER A DATA BASE CONTAINING 

CLUDE CONCLUDED CONCLU - _ TE CONCRETING CONCRETES 

CONCUR CONCURRED CONCL \ A R I NING CONDEMNS CONDENSE 

CONDENSED CONDENSING C( (1 (■■■■l \m\M M ■ I ■ ■ M CONDOMS CONDONE CON¬ 
DONED CONDONING CONDON jjjl 1 Vlf AA W^k 1 M mTm ■ cesconducerconducers 

CONDUCT CONDUCTED CONC W W M ■ NES CONELRAD CONELRADS 

CONENOSE CONENOSES CON i, * IFABS CONFECT CONFECTED 

CONFECTS CONFECTING CONFER CONFERRED CONFERRING CONFERS*tONFEREE CONFEREES CONFERVA CONFERVAE CONFERVAS CONFESS CONFESSED CON¬ 
FESSING CONFESSES CONFETTO CONFETTI CONFIDE CONFIDED CONFIDING CONFIDES CONFIDER CONFIDERS CONFINE CONFINED CONFINING CONFINES CON- 


WORD GRINDER is a new and unique product. Over 700,000 
bytes, this data base has applications in many aspects of data 
processing. WORD GRINDER is intended to be the definitive data 
base of words for computers. 

WORD GRINDER is over 80,000 English words in alphabetical 
order with a space delimiting each word. The TRS-801 and 
APPLE versions 'include a BASIC program for displaying and 


WORD GRINDER IS AVAILABLE FOR: 

TRS - 80 MODEL I — Contained on nine 35 track 5V4" floppy 

disks including system disk with editor. $259.00 

Or seven 40 track floppy disks. 249.00 

TRS - 80 MODEL II — Contained on two double density 8” data 
floppy disks with editor . 295.00 


editing the data files using random access. 

Applications are limited only by a Programmer’s imagination. Put 
a subset of WORD GRINDER on your system. Write programs for: 

• Word processing spell correction 

• Auto-poetry • Anagrams 

• Word games • Crossword puzzles 

• Computerized palindromes: 

("Naomi, sex at noon taxes," I moan.) 


TRS - 80 MODEL III — Contained on five 40 track double density 


5 V4 ” floppy disks including system disk and editor ... 249.00 

APPLE II — Contained on six 35 track 5 V4 ” 3.3 DOS system flop¬ 
py disks including Applesoft editor . 249.00 

Or seven 3.2 DOS 5V4" floppies . 254.00 


CP/M* — Contained on 3 single density 8" data floppy disks .. 

295.00 


These words have been proofread once by computer and twice by 
humans. The editor allows you to add your own words, delete 
words, or make modifications. A software license is available for 
selling your programs containing WORD GRINDER or a subset of 
WORD GRINDER. Quantity dealer prices available. 


RT-11 / HT-11 — Contained on 3 single density 8" data floppy 


disks . 295.00 

DEC/ANSI — Contained on standard nine track tape produced on 
a PDP-11 . 295.00 



Make checks payable to JOE COMPUTER - Phone orders and information: (213) 992-0514 
Send to: JOE COMPUTER, 22713 Ventura Blvd., Suite F, Woodland Hills, CA 91364 
California residents add 6% sales tax. 

* CP/M is a trademark of Digital Research f TRS-80 is a trademark of Tandy Corp. 
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Still have storage problems? 

Fully TRS-80® Compatible 

(Model I or III) 


MPI Disk Drives 


Model B/51 250K, 1 Side, 40 Tracks .$321.00 

B/52 500K, 2 Sides, 40 Tracks per side.$439.00 

B/91 500K, 1 side, 80 Tracks....$439.00 

B/92 1 Meg, 2 Sides, 80 Tracks per side.$590.00 


Includes: Case and Power Supply — Fully Tested 
10 Day Money Back Guarantee 

90 Days Parts and Labor Warranty (Excl. Shpg.) 

Here’s just a few of the 
features of MPI Disk Drives 


Other Money Savings Opportunities Order by Phone or Mail 


CABLES 


2 Drive Cable. 
4 Drive Cable. 

Diskettes 


$29.00 

$39.00 

Verbatim. 

10 for $31.00 

Syncom. 

10 for $35.00 

Plastic File Box.. . 

$3.95 

Operating Systems 


TRSDOS 2.3. 

$14.95 

40Track Patch... 
NEWDOS + 

$9.95 

40 Track. 

$99.00 

Newdos 80. 

$139.00 

TRSDOS Manual. 

$5.95 

Super Utility. 

$49.00 

Make 80. 

$14.00 


TRS-80 


16K Model III.$899.00 

48K Model III 

w/2 Disks.$1900.00 

Expansion Interface 
OK.$274.00 

Printers_ 

Centronics 737-1. $815.00 

IDS 460.$1219.00 

Epson MX80.$550.00 

Okidata M80.$499.00 

Microline 82.$650.00 

Microline 83.$950.00 


Okidata prices include tractors 
NEC Spinwriter 5530 
(freight collect). $2579.00 
16K Memory Kits_ 

Prime NEC 200ns dynamic 
RAM. Comes with complete 


instructions.$39.00 

MPI Service 

Manual.$3.00 

MPI Engineering 
Manual.$30.00 


• 40/80 T racks 

• 5 ms track-to-track 

• Auto-eject 

• Hi-Temp stability 


• Speed constant <1 V 2 % 

• Single/double density 

• Optical sensors—no switches 

• 102K per disk 


ADDS MORE POWER TO YOUR SYSTEM 

Save time ... Order by phone 


Orders only: 1-800-621-3229 
Information: 312-987-1024 
Tech, assistance: 312-987-1032 



MIDWEST 

COMPUTER 

PERIPHERALS® 


1467 S. MICHIGAN 
CHICAGO, ILLINOIS 60605 


i^150 


TRS 80 TANDY CORP 


FREE! UPS GROUND SHIPPING ON ALL ORDERS OVER $100.00 


Quantity 

Description 

$ each 

Total 

























6% IL Tax 

(Minimum order $50.00) TOTAL 



□ Check enclosed 
Bill my □ Visa □ Am Ex 
□ Master Charge 
Acct. No- 

Name_ 

Address_ 

City_State_Zip. 



Not Responsible for Typographical Errors. Prices Subject to Change w/o notice. 


r -See List of Advertisers on pege 210 
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Automated 
Equipment 
Incorporated 


^96 


Call Toll-Free for latest low prices! 
1-800-854-7635 Outside CA 
714-963-1414 Inside CA 
1-714-963-1414 Outside Cont. USA 
Prices change daily to meet competition. 

10-430 Wand. Fountain Valley. CA 32700 



TERMINALS 

TELEVIDEO 912 B.CALL 

TELEVIDEO 912 C.CALL 

TELEVIDEO 920 B.CALL 

TELEVIDEO 920 C.CALL 

SO ROC IQ-120.675 

ZENITH A-19.750 

HAZELTINE 1500.995 

TELEVIDEO 950.CALL 



NORTHSTAR 

HRZ-1D-32K.CALL 

HRZ-2D-32K.CALL 

HRZ-1Q-32K.CALL 

HRZ-2Q-32K.CALL 

ADDITIONAL 16K RAM.CALL 

ADDITIONAL 32K RAM.CALL 

HARD DISK SYSTEM.CALL 

SPECIAL MEMORY CONFIGURATIONS 
AVAILABLE. INCLUDING SYSTEMS GROUP. 



VIP's customarily need top quality and 
service within stringent budgetary limits, 
naturally, they call A.E.I. 

Item: A.E.I. tests virtually’ every* item 
sold, before shipping. 

Item: A.E.I. initializes every piece of soft¬ 
ware, and makes a copy. If you have a 
problem, A.E.I. can check to locate the 
problem by using the in-house duplicate, 
saving you time. 

Item: A.E.I. has in-house expetise on 
every item offered. 

Ifem: A.E.I. prices are competitive with 
the lowest, no-service, no in-house exper¬ 
tise dealer. 

40% OF ALL A.E.I. SALES ARE TO 
PUBLIC AND SEMI-PUBLIC INSTITU¬ 
TIONS. 

A partial list** of A.E.I. customers who 
purchased during the last quartef of 1980 
includes: University of Nebraska, Univer- 



PRINTERS 

NEC 5510 (TRACT., RIB., THIM).2600 

NEC 5515 (TRACT., RIB., THIM)...2600 

NEC 5520 (TRACT., RIB., THIM).2900 

NEC 5530(TRACT., RIB., THIM).2540 

TI-810.1495 

T1-820.1625 

EPSON MX 80. CALL 

EPSON MX 70.CALL 

EPSON MX 100.CALL 

ANADEX DP-9500/9501.CALL 


•: • 4 ■ '■>& imkix ... 


*s Call A.E.I. 


sity of Virginia, U S. Dept, of Interior, Uni¬ 
versity of Kentucky, University of Cali¬ 
fornia, Massachusetts Institute of Tech¬ 
nology, U S. Air Force, Naval Air Develop¬ 
ment Center, Brown University, University 
of Oregon, University of Utah, Ohio State 
University, University of Southern Cali¬ 
fornia, California State Dept, of Water 
Resources, University of Michigan, and 
Princeton University. 

In the private sector, an equal number of 
major national organizations purchased 
during the same period. 

You can call A.E.I. too! 


'With our normal fast shipping, we have time to test; 
expedited shipment may preclude testing. 

"A.E.I. does not wish to imply that any of these fine 
organizations endorse A.E.I.. merely that A.E.I. is proud 
to have them as customers. 



S.S.M. 

KIT 

ASM 

CB2 Z80 CPU. 

,...$200 ... 

... $265 

VB1C VIDEO. 

,... 140 .. 

... 190 

VB2 VIDEO. 

,... 155 ... 

... 210 

VB3 VIDEO. 

,... 375 ... 

... 440 

104 INTERFACE. 

.... 165 ... 

... 225 

$B1 SYNTHESIZER ... 

... 195 ... 

... 270 


MEASUREMENT SYSTEMS MEMORY 

DM3200 32K 4MHZ.480 

DM6400 64K 4MHZ.595 


DMB3200 32K 4MHZ BANK SELECT 
DMB6400 64K 4MHZ BANK SELECT 


630 

745 


DYNABYTE SYSTEMS ALSO 
AVAILABLE—CALL FOR THE 
EXCITING NEWS ABOUT NEW 
COMPETITIVE PRICING! 


WE WILL TRY TO BEAT ANY 
ADVERTISED PRICE. 

TERMS: All prices listed are cash discounted 
and subject to change. COD’s are 2% 
additional. Universities and well-rated 
firms Net-10. 

SHIPPING: ADDITIONAL IN ALL CASES. 

TECHNICAL ASSISTANCE: 

WE TRY TO HELP INTERFACE AND 
TROUBLESHOOT—CALL (714) 963-1414. 

Open Monday-Friday, 8:00 a.m.-5:00 p.m. 

Dealer Inquiries Invited. 


MISCELLANEOUS 


NEC THIMBLES. 

.... $16 

NEC RIBBONS. 

.7 

RS2332 CABLE 5'. 

.20 

RS 232 CABLE 10" .... 

.25 

LEDEX MONITOR. 

.... 145 

NOVATION CAT . 

... . 145 



MORROW 

DECISION 1 BASIC.$1550 

DISCUS-1 2 DRIVE.1550 

DISCUS 2D 1 DRIVE.935 

DISCUS 2D 2 DRIVE.1550 

DISCUS 2+2 1 DRIVE.1250 

DISCUS 2+2 2 DRIVE.2190 

DISC JOCKEY 2D.350 

DISCUS M26 HARD DISC. 3925 

ADDITIONAL HARD DISC. 3685 

DISCUS M10 . 2990 


SOFTWARE 

WORDSTAR .$330 

MAILMERGE. 100 

DATASTAR. 250 

N.S. PASCAL.160 

MAGIC WAND . 290 

C BASIC.100 

ADDITIONAL SOFTWARE DISCOUNTS WITH SYSTEM PURCHASE 


GRAHAM-DORIAN 

JOB COSTING.$700 

INVENTORY.475 

CASH REG.475 

APARTMENT.475 

MEDICAL.700 


DISCS BOX OF 10 

VERBATUM 5% 1 SIDE .. 

.. $27 

VERBATUM 5% 2 SIDE ... 

...45 

VERBATUM 8 1 SIDE.... 

...35 

VERBATUM 8 2 SIDE_ 

...55 

OTHERS. 

CALL 

PLASTIC STORAGE 

BOXES . 

....3 


OUR SYSTEMS WORK! 

All systems normally tested and configured in our repair facility before delivery. Service contracts available. Prompt repairs and warranties. 



















































































































Here's a useful reference for the Z-80 programmer: a complete description of the Z-80 instruction set and 

machine code. 


The Z-80 Condensed 

By R. Daniel Bishop 


W riting an assembly-language 
program and translating it into 
machine-language code can be a for¬ 
midable task, even when the pro¬ 
gram is to perform a relatively simple 
function. The Z-80 microprocessor 
adds to the challenge by providing a 
more elaborate instruction set than 
some of the other popular micropro¬ 
cessors. 

The difficulty lies in trying to keep 
track of every item in the instruction 
set so that the Z-80 can be used to best 
advantage. I decided to set about 
summarizing the instruction set, 
leaving nothing out, but condensing 
the list to a single page or two which 
could be searched at a glance for the 
desired instruction. This job looked 
awesome at first, since the TRS-80 
Editor Assembler manual devotes 
112 pages to the Z-80 instruction set. 

As I began work on the project, I 
realized that if I could include in my 


summary the hex machine code cor¬ 
responding to each of the Z-80 in¬ 
structions and the relevant flag condi¬ 
tions resulting from each operation, I 
could avoid using the Editor Assem¬ 
bler program when writing simple 
programs. Although the Editor As¬ 
sembler from Radio Shack allows the 
entry of assembly-language mnemon¬ 
ics directly from the keyboard, the 
method for testing and debugging 
programs is very cumbersome. 

First, the assembly-language pro¬ 
gram is typed out and stored in the 
editor's text buffer. Then it can be as¬ 
sembled, at which time some coding 
errors are flagged. When these have 
been corrected and the revised pro¬ 
gram reassembled, the program must 
be saved on cassette tape, and subse¬ 
quently reloaded from tape as a SYS¬ 
TEM program before it can be exe¬ 
cuted. If alterations are needed, it is 
necessary to go back to the Editor As¬ 


sembler program and continue work¬ 
ing on the program, involving still 
more tape loads and saves. Thus, for 
shorter programs it is easier to copy 
down the hex object code displayed 
on the screen at the time of assembly, 
and then use a system monitor such 
as Radio Shack's TBUG or Small Sys¬ 
tem Software's RSM-2 to enter the 
program into RAM one byte at a time. 

One advantage of RSM-2 over 
TBUG is the ability to display mem¬ 
ory in assembly-language mnemonics 
rather than just as hex code. Once a 
program has been entered by hand 
into RAM, using the RSM-2 edit 
memory (E) feature, it can be dis¬ 
played in assembly-language mne¬ 
monics with the (S) command. This 
makes it much easier to catch coding 
errors. 

If both the assembly-language mne¬ 
monics and the corresponding ma¬ 
chine-language (hexadecimal) code 


Dr. Dan Bishop is a microcomputer consultant 
and owner of Custom Comp, PO Box 429, Buena 
Vista, CO 81211. 


Register Pair: BC DE HL SP 

rr 0 12 3 

Table 2. Values to be used in determining hex 
machine codes for 16-bit instructions involving 
register pairs. IX and IY may substitute for HL 
in this table. This table is to be used with 
Tables 4-9 to compute hex machine codes. 


Bit: 

0 

1 

2 

3 

4 

5 

6 

7 

Condition: 

NZ 

Z 

NC 

C 

P/V 

P/V 

S 

S 






odd 

even 

pos P 

neg M 

Register: 

B 

c 

D 

E 

H 

L 

(HL)* 

A 

bl,cl,rl 

0 

0 

1 

1 

2 

2 

3 

3 

b2,c2,r2 

0 

8 

0 

8 

0 

8 

0 

8 

r3 

0 

1 

2 

3 

4 

5 

6 

7 


* (IX + d) and (IY + d) have the same code as (HL), with DD or FD (re¬ 
spectively) preceding the (HL) code, and the hex code for the dis¬ 
placement d following the (HL) code. 

JR jumps can be conditional based only on Z or C flags. 

Table 1. Values to be used in determining hex machine codes for instructions involving specific regis¬ 
ters, conditions or bits. This table is to be used with Tables 4-9 to compute hex machine codes. 
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Big sale 
onlCs! 

16K...S 149.95 
32K...S 199.95 
48K... $249.95 
64K... $299.95 



New JAWS-IB 

The Ultrabyte Memory Board 
Due to the tremendous success of our JAWS I, we 
were able to make a special purchase of first-quality 
components at below-cost prices for JAWS-IB. And 
we are sharing our cost saving with you. But don’t be 
surprised if the next time you see this ad the prices 
have gone up substantially. Better yet, order now, 
and get the best memory on the market at the best 
price on the market. 

ONE CHIP DOES IT ALL 

Jaws-IB is the Rolls-Royce of all the S100 dynamic 
boards. Its heart is Intel’s single chip 64K dynamic 
RAM controller. Eliminates high-current logic parts 
.. delay lines .. . massive heat sinks ... unreliable 
trick circuits. JAWS-IB solves all these problems. 
LOOK WHAT JAWS-IB OFFERS YOU 
Hidden refresh . . . fast performance . . . low power 
consumption . . . latched data outputs . . . 200 NS 
4116 RAM’s . . . on-board crystal . . . RAM Jumper 
selectable on 8K boundaries ... fully socketed ... 
solder mask on both sides of board. . . phantom line 
. .. designed for 8080, 8085, and Z80 bus signals . . . 
works in Explorer, Sol, Horizon, as well as all other 
well-designed S100 computers. 


E 


10-DAY MONEY-BACK TRIAL: TYy a fully wired 
and tested board for 10 days—then either keep 
it, return it for kit, or simply return It in working 
condition. 


)■■■■■■■■■■•■■■■■■■■■■■■-ftft^ 

Continental U.S.A. Credit Card Buyers Outside Connecticut: 

TO ORDER CALL TOLL FREE 800-243-7428 

From Connecticut Or For Assistance: 

(203)354-9375 K gg 

Please send the items checked below: 

JAWS-IB kit: 

□ 16K.$149.95* 

□ 32K.$199.95* 

□ 48K.$249.95* 

□ 64K.$299.95* 

JAWS-IB Fully Assembled, Wired & Tested: 

□ 16K.$179.95* 

□ 32K. $239.95* 

□ 48K.$299.95* 

□ 64K.$359.95* 

□ EXPANSION KIT, 16K RAM Module, to expand 
JAWS-IB in 16K blocks up to 64K. $59.95 

All prices plus $2 postage and insurance ($4.00 Canada 
Connecticut residents add sales tax. 

Total enclosed: $_ 


□ Personal Check □ Money Order or Cashier’s Check 

□ VISA □ Master Card (Bank No. ) 

Acct. No. _ 


Signature 

Print 


_ Exp. Date . 


Address _ 


City _ 
State . 


.Zip . 


I^NETRONICS R&D Ltd. 

■Klv 333 Litchfield Road, New Milford, CT 06776a 


could be included in my summary, I 
could write the assembly program, 
convert the mnemonics into hex code 
immediately from the tables, and 
then use RSM-2 to enter the code and 
list the mnemonics for verification. 
Since RSM-2 is high in the address 
space, I would then be able to test the 
program, edit it and retest it as often 
as necessary without once having to 
work with the cassette recorder until 
the project was finished and the final 
version of the program was ready to 
be saved. Furthermore, since my ver¬ 
sion of RSM-2 is on disk with Radio 
Shack's Tapedisk utility program, 
which allows a disk save of any 
specified area of RAM, I can avoid 
the use of the cassette tape recorder 
entirely. 

The Code is the Key 

There are 694 separate Z-80 
instructions, and I had some doubts 
about condensing the instruction set 
when I began studying the codes in 
detail. But soon the pattern began to 


emerge from the morass of hex codes. 
I found that, with a few simple rules 
and the ten tables accompanying this 
article, the entire Z-80 instruction set 
becomes more manageable. The ten 
tables include not only the instruc¬ 
tion set mnemonics and hex codes, 
but also the flag condition codes and 
the number of machine cycles for 
each instruction as well. 

The major difference between my 
method of representing the hex codes 
and the representations found in the 
Mostek and Radio Shack manuals is 
the presentation of the codes in hexa¬ 
decimal digit form. This makes the 
job of determining hex codes much 
simpler. The manuals present the LD 
A,D instruction as (01 rrr 'rrr'), where 
rrr is 111 for A and 'rrr' is 010 for D. 
This binary representation must then 
be split into two parts and each half 
evaluated to obtain a hex digit. 

Using Tables 4-9 in this article, the 
two-digit hex code can be figured di¬ 
rectly from the hex code representa¬ 
tion in the table and the keys to those 


Code 

Flag 

Condition 

(Set condition given; reset if condition not met) 

X 

All 

Flag condition not affected by operation. 

U 

All 

Flag condition unknown. 

0 

All 

Flag is reset. 

1 

All 

Flag is set. 

S-2 

S 

Set if result is negative. 

S-3 

S 

Set if A is negative after operation. 

Z-2 

Z 

Set if result is zero. 

Z-3 

Z 

Set if A is zero after operation. 

Z-4 

z 

Set if specified bit is zero. 

Z-5 

z 

Set if B- 1 =0. 

P-2 

P/V 

Set if overflow. 

P-3 

P/V 

Set if parity is even. 

. P-4 

P/V 

Set if BC-1#0. 

P-5 

P/V 

Set if r (or A) was 7FH before operation. 

P-6 

P/V 

Set if r (or A) was 80H before operation. 

P-7 

P/V 

Set if parity of A is even after operation. 

C-2 

c 

Set if carry from bit 7. 

C-3 

c 

Set if borrow. 

C-4 

c 

Set if carry from bit 15. 

C-5 

c 

Set if accumulator was not 00H before operation. 

C-6 

c 

Set if carry flag was 0 before operation. 

C-7 

c 

Data from bit 7 of the accumulator or source register. 

C-8 

c 

Data from bit 0 of the accumulator or source register. 

H-2 

H 

Set if carry from bit 3. 

H-3 

H 

Set if no borrow from bit 4. 

H-4 

H 

Set if carry from bit 11. 

H-5 

H 

Set if no borrow from bit 12. 


F register 

S 

Z x 

H x P N C 

bit: 7 

6 5 

4 3 2 1 0 

Table 3. Explanation of codes used to describe flag conditions following specified operations from the 

following tables. The flag codes appear between brackets, [ ], in the following order: S (sign), Z (zero), 

H (half carry), P/V (parity-overflow), N (add-subtract) and C (carry). This order corresponds to the bit 

location in the F register. 
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8-Bit Load Group: 16-Bit Load Group: 


LD 

r,r' 

(rl +4)(r2 + r’3) 




LD 

rr,(nn) 

ED (rr + 4)B nn nn 


LD 

r,n 

(rl)(r2 + 6) nn 




LD 

(nn),rr 

ED (rr +-4)3 nn nn 


LD 

A,(BC) 

0A 

LD 

(BC),A 

02 

LD 

rr,nn 

(rr) 1 nn nn 


LD 

A,(DE) 

1A 

LD 

(DE),A 

12 

LD 

HL,(nn) 

2A nn nn 


LD 

A,(nn) 

3A nn nn 

LD 

(nn),A 

32 nn nn 

LD 

(nn),HL 

22 nn nn 


LD 

A,I 

ED 57 

LD 

I,A 

ED 47 

LD 

SP,HL 

F9 PUSH rr 

(rr+ 12)5 

LD 

A,R 

ED 5F 

LD 

R,A 

ED 4F 



POP rr 

(rr +12)1 

Exchange Group: 








EX 

DE,HL 

EB 

EX 

AF,AF' 

08 

EX 

(SP),HL 

E3 EXX 

D9 


Jump Group: 


CALL 

nn 

CD nn nn 

RET 

C9 

jp 

nn 

C3 nn nn 

CALL 

cc,nn 

(cl + 12)(c2 + 4) nn nn 

RET cc 

(cl + 12)(c2) 

jp 

cc,nn 

(cl + 12)(c2+2) nn nn 






jp 

(HL) 

E9 

JR 

d 

18 dd 

JR cc,d 

(cl +2)(c2) dd 

DJNZ 

d 

10 dd B is decremented; 


jump if B^O. 


1. In this table, only the 8-bit load group uses a displacement with 
IX and IY. The other cases substitute IX or IY directly for HL. 

2. (HL), (IX + d) and (IY + d) can appear only once in an expression 
and cannot be mixed. 

3. Where two instructions are possible for HL, one using rr, the 
other explicitly stating HL, only the latter may be used with HL, 
IX or IY. 

4. The EX DE,HL instruction applies only to HL, and not IX and 
IY. 


5. For PUSH and POP, substitute register pair AF for SP in Table 

2 . 

6. JR instructions can be conditional only on Z and C flags, not on 
P/V or S. 

7. "d" is a displacement value between -128 and +127 that is 
added to the PC register if the conditions are met, making the 
jump relative to the current program position. 


Table 4. Z-80 instruction groups that have no effect on the flag registers. 




PO. BOX 2342 

SANTA BARBARA. CA 93120 

(005)966-1140 


with rhe PASCAL SPEED-UP KIT, which includes THE MILL: rhe easiest 
way ro give your Pascal system a tremendous performance boost. 


Here is how it works: 

1) Plug in THE MILL 

2) Run our configuration program one rime 

3) That's oil 


You now hove o 30 to 300% foster Pascal P-mochine, ond you 
don't hove to recompile, reprogram or relink. FORTRAN users may 
also take advantage of THE PASCAL SPEED-UP KIT. Contact your 
local Apple dealer for more information. 


THE ASSEMBLER DEVELOPMENT KIT 


STELLATION TWO mokes ovoiloble rhe tools necessary ro roke full 
advantage of THE MILL. Enter the world of true MULTIPROCESSING 
with THE PASCAL SPEED-UP KIT ond THE ASSEMBLER DEVELOPMENT 
KIT ovoiloble only from STELLATION TWO. 


THE MILL transforms rhe 8-bit Apple II 
into o computer that octs like o 
16-bir machine THE MILL has 
unique hardware features that 
permit the 6809 ro run or full 
speed (1 megahertz) and 
allow rhe 6502 ro run at 
20% of its normal 
speed — 

AT THE SAME TIME! 


Find out about 
THE MILL ond get 
involved with the 
hottest item on rhe 
personal computer 

marker today. 

No existing personal computer 
con give you rhe power, 
performance ond price of THE MILL'S 

6809-6502 combination. 


Apple II 
is o trademark 
for Apple Computer. Inc. 


Your Pascal too slow? 

Not anymore... 


^See List of Advertisers on page 210 
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Block Transfer Group: 





LDI 

ED A0 [xx040x] (DE)—(HL); DE and HL 

LDD 

ED A8 

[xx040x] (DE)^(HL); DE, HL and BC 


increment; BC decrements. 



decrement. 

LDIR 

ED B0 [xxOOOx] As LDI, but repeats until BC = 0. 

LDDR 

ED B8 

[xxOOOx] As LDD, but repeats until BC = 0. 

Search Group: [2234lx] No change occurs in the register or memory values. 




CPI 

ED A1 A-(HL) is performed to set flags. 

CPD 

ED A9 

A-(HL) is performed to set flags. Both HL and 


HL increments; BC decrements. 



BC decrement. 

CPIR 

ED B1 As CPI, but repeats until BC = 0 or 

CPDR 

ED B9 

As CPD, but repeats until BC = 0 or A = (HL). 


A = (HL). 





Logic Group: [221300] Operation carried out with A; results stored in A. 




AND 

r A(r3) AND n E6 nn OR r B(r3) 

OR n 

F6 nn 

XOR 

r A(r3 + 8) XOR n EE nn 

8-Bit Arithmetic Group: Operation always with A; results stored in A. 




ADD 

A,r 8(r3) [222202] 

ADD 

A,n 

C6 nn 

[222202] 

ADC 

A,r 8(r3 + 8) [222202] Carry flag is added to the 

ADC 

A,n 

CE nn 

[222202] Carry flag is added to the 


sum of A and r. 




sum of A and n. 

SUB 

r 9(r3) [223213] 

SUB 

n 

D6 nn 

[223213] 

SBC 

A,r 9(r3 + 8) [223213] Carry flag is subtracted 

SBC 

A ( n 

DE nn 

[223213] Carry flag is subtracted 


from result of A - r. 




from result of A-n. 

INC 

r (rl)(r2+4) [22250x] 

DEC 

r 

(rl)(r2 + 5) 

[2236 lx] 

CP 

r B(r3 + 8) [223213] A-r is performed to set 

CP 

n 

FE nn 

[223213] A-n is performed to set 


flags. No change in A or r. 




flags. A is unchanged. 

16-Bit Arithmetic Group: 





ADD 

HL,rr (rr)9 [xx4x04] INC rr 

(rr)3 

[xxxxxx] 

DEC rr (rr)B [xxxxxx] 

ADC 

HL,rr E D ( rr + 4) A [224204] Carry flag is also added 

SBC HL,rr ED(rr + 4)2 

[225213] Carry flag is subtracted from 


to sum. 




result. 

Table 5. 

Z-80 instructions involving arithmetic processing. Only the eight-bit arithmetic group and the logic group allow (IX+df and (IY + d) to substitute for 

(HL). The 16-bit arithmetic group allows IX or IY to substitute for HL only in ADD, INC and DEC instructions. Note that HL, IX and IY cannot be mixed in 

the same instructions. 






CENTRONICS 737 


RS LPIV 
ATARI 825 


the missing link: 



...yourCOMPUTER 

for the Apple® II 

eti-card| 


available Aug. 15 

ETPs own microprocessor intelligence 

can put all the power of your 737 Printer 

at your fingertips... 

ETI’s pioneering design (patents pending) allows you to control all 
the options of this powerful printer with simple commands right 
from Basic or the body of your wordprocessing text. 

Provides maximum printing speed with mainframe-like dedicated 
peripheral control and programmability. 

Compatible with most popular wordprocessing packages and 
microcomputer hardware. 

Features: 

• access to all six fonts of the 737 printer 

• true proportional spacing with justification 

• superscript, subscript, underlining 

• user definable spacing, line centering, form feed 

• UPPER/lowercase support also for UPPER-only systems 

• optional use of BASIC as a simple but flexible wordprocessor 

• no additional cables—Centronics-like edge-card connector 

ETI-module: $173. ETI-CARD with cable $185. 

order now directly from us (check, MO, Visa, MC) 
or your local printer dealer 

(N.J. residents please add 5% tax) 



micrOdome 


^248 


k RnDonD ATinivi 

■■■■■ 

J UUHHUHMl IUI\i 

j Denville, New Jersey 07834 

v/sa 

mmmm 


RO. Box 392 (201)627-8554 


P6502 i 

the finest word processor for 


New Powerful Version 1.3 

WP6502 is accepted as being the best 
word processor for OSI computers. That 
was version 1.2. Now there’s Version 1.3! 
V1.3 is the ultra simple, professional and 
powerful version of WP6502. In addition to 
the exclusive features that made VI.2 the 
leader, VI3 has built-in memory and disk 
tests, headers, true proportional justify, 
print from anywhere, super-simple editing, 
and on and on. On cassette and disk (65D 
or 65U). Priced from $50 to $250. 

Get Our Brochures FREE! 

We are not just word processing either! 
As the most reputable name in OSI software, 
Dwo has been constantly asked to release 
non-word processing software. Finally we 
have! Games, utilities and business 
applications that are absolutely the 
best (we guarantee it). 


Dwo Quong Fok Lok Sow ^87 
23 East 20th Street 
New York, NY 10003 
(212) 673-6310 
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fl WEST COAST / BAST COAST Q, 



No Surcharge for Credit Cards Orders • We Accept C.O.D.’s 
All Equipment Factory Fresh With MFT. Warranty • Stock Shipments Same Day or Next 



DIABLO 630 


PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE. 


1 - 800 - 235-3581 

OMEGA SALES CO. 
gat 3533 Old Conejo Rd. #102 
SB? Newbury Park, CA 91320 

1-805-499-3678 

CA. TOLL FREE 1-800-322-1873 


OMEGA 

SALES 

CO. 





J 


1 - 800 - 556-7586 

OMEGA SALES CO. _ 

12 Meeting St. 

Cumberland, Rl 02864 
1-401-722-1027 


Omega sales company 












































representations in Tables 1 and 2. 
The savings in time and effort using 
this one-step method is appreciable 
when writing a lengthy program in 
machine hex code. 

Tables 1 and 2 provide the key to 
relating hex object code to assembly 
mnemonics. These two tables must 
be used in conjunction with Tables 
4-9. Each byte of information is rep¬ 
resented in machine code by two hex 
digits. Thus 09, A5 and FF represent 
three distinct bytes of code. The exact 
value of each of the two digits repre¬ 
senting a byte of code may always be 
the same for some instructions (EXX, 
for example, always has the code 


D9). In other cases, the value of each 
digit will depend on the register in¬ 
volved (r), the register pair involved 
(rr), the condition of one of the flag 
registers (cc) or which single bit (b) 
out of the eight bits in a specified reg¬ 
ister or memory location you wish to 
consider. 

In the generalized machine codes 
listed in Tables 4-9, nn represents a 
two-hex-digit byte, while nn nn repre¬ 
sents two successive bytes, usually 
the address of a memory location, 
with the low order byte listed first. 

To illustrate the use of Tables 1 and 
2 in conjunction with the remaining 
tables, consider the second instruc¬ 


tion in Table 4, LD r,n. The r repre¬ 
sents a single register. Suppose we 
wish the instruction to read LD 
E,06H, or ''load a hex 6 into register 
E." The machine code for this in¬ 
struction is given as (rl)(r2 + 6) nn. 
From Table 1 we find that rl = 1 and 
r2 = 8 for register E. So the hex code 
for LD E,06 is (l)(8 + 6) 06, or IE 06. 

A more complicated example is one 
in which two registers in hexadeci¬ 
mal are involved, LD r,r', for which 
the generalized hex code is (rl+4) 
(r2 + r'3), where r'3 is r3 for the sec¬ 
ond named register in the assembly- 
language instruction. For LD C,E we 
find from Table 1 that for register C, 
rl = 0 and r2 = 8, while for register E, 
r3 = 3. Thus, the hex code for LD C,E 
is (0 + 4)(8 + 3), or 4B. 


LD 

r,r' 

(rl +4)(r2 + r'3) 

LD 

(HL),L 

75 

LD 

(IX + 15H),L 

DD 75 15 

LD 

(IY+15H),L 

FD 75 15 


Example 2. 


LD r,n (rl)(r2 + 6) nn 

LD (HL),0FBH 36 FB 

LD (IX + 4),0FBH DD 36 04 FB 

LD (IY + 0AH),0ACH FD 36 0A AC 

(Note: In Radio Shack's Editor Assembler, a hex number beginning with a letter (A-F) must be 
preceded by a zero. Also, hex numbers, where different from their decimal counterparts, must 
be followed with an H.) 

Example 1. 


Bit Set, Reset and Test: 


SET b,r CB (bl + 12)(b2 + r3) (xxxxxx] Specified bit is set. 

RES b,r CB (bl +8)(b2 + r3) [xxxxxx] Specified bit is reset. 

BIT b,r CB (bl + 4)(b2 + r3) [U41UOx] The complement of the specified bit is 

placed in Z flag. 


Bit Rotate and Shift Group: 


RLCA 

07 

[xx0x07] 

RLC 

r 

CB0(r3) 

RLA 

17 

[xx0x07] 

RL 

r 

CB l(r3) 

RRCA 

OF 

[xx0x08] 

RRC 

r 

CB 0(r3 + 8) 

RRA 

IF 

[xx0x08] 

RR 

r 

CB l(r3 + 8) 

SLA 

r 

CB2(r3) 

[220307] 



SRL 

r 

CB 3(r3 + 8) 

[220308] 



SRA 

r 

CB 2(r3+8) 

[220308] 



RLD 


ED 6F 

[33070x] 


RLD: 

RRD 


ED 67 

[33070x] 





Table 6. Z-80 instructions involving bit manipulations. In these instructions, r may be (HL), (IX + dj or (IY+d}, with the displacement byte dd immediately 
following CB in the hex code. In the box diagrams for the rotate and shift group, r refers to the register, C refers to the single bit value of the carry flag, and the 
numbers refer to the actual bits in the register under consideration. 
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These are Just a few of our many 
fine offers - computers, periph¬ 
erals, modems, printers, disc 
drives and an unusual selection 
of package values. Call TOLL 
FREE today and check us out for 
price and warranty. 


Factory warrantees on Apple and 
Atari equipment. Other equipment 
carries manufacturer’s warranty or 
Computer Plus 180 day extended 
warranty. Combined warrantees 
carry Computer Plus 180 day war¬ 
ranty or original manufacturer’s 
warranty. 


DEALER INQUIRIES ARE INVITED 

Prices subject to change without notice. 

TRS-80 is a registered trademark of Tandy Corp. 


call TOLL FREE 

1 - 800 - 343-8124 


computer 
-'plus 

^362 


Write for your 
free catalog 


Dept. K 
245A Great Road 
Littleton, MA 01460 

(617) 486-3193 


The index registers IX and IY are 
not listed in Tables 1 and 2. They 
have not been forgotten, however. 
Either IX or IY can substitute for reg¬ 
ister pair HL in many instructions. 
Specific exceptions are presented in 
the notes following each table. When 
IX is to be used in an instruction, the 
hex code for HL is used, preceded by 
the byte DD. When IY is to be used, 
the hex code for HL is used, preceded 
by the byte FD. Table 4 shows that 
the 16-bit load code for LD HL,(nn) is 
2A nn nn. The code for LD IX, (nn) is 
DD 2A nn nn; for LD IY,(nn) it is FD 
2A nn nn. Note that in these cases, 
four bytes are required for the index 
registers while only three were re¬ 


quired for the HL instruction. 

Indirect addressing allows manipu¬ 
lations with memory contents with¬ 
out first loading them into a register 
in the CPU. This type of addressing is 
indicated in assembly-language mne¬ 
monics by enclosing the register pair 
containing the memory address in 
parentheses. (HL) is read as "the con¬ 
tents of the memory location whose 
address is currently contained in the 
HL register pair." The index registers 
also employ an indirect addressing 
mode, but with an additional dis¬ 
placement vector. Thus (IX+ d) or 
(IY + d) can be used in most places 
that use (HL). The hex code for the in¬ 
dex registers will again use the hex 


DAA 

27 

(varies] 

Instruction required for BCD arithmetic. 

CPL 

2F 

(xxlxlx) 

A is inverted (one’s complement). 

NEG 

ED 44 

(223615) 

A is negated (two’s complement). 

CCF 

3F 

(xxxxl -) 

Carry flag is inverted. 

SCF 

37 

(xxOxOl) 

Carry flag is set. 

NOP 

00 

|xxxxxx| 

No operation. 

HALT 

76 

|xxxxxx| 

CPU halts until subsequent reset or interrupt is received. 



Table 7. 

Z-80 instructions dealing with CPU control 


SPIKE-SPIKERS™ 

Protect-Control-Organize 

Computer & Peripheral Equipment 
Helps prevent software "Glitches” 
and unexplained memory loss 



Deluxe Power Console 

79.95 


PROTECTS against power 
line transients & filters 
out RFI “Hash" 

CONTROLS with 8 indi¬ 
vidually switched 120 vac 
grounded outlets. 2 separ¬ 
ate filtered circuits. 

ORGANIZE your computer 
& peripheral equipment 
power cords individually 
or main on/off switch-fuse 
& indicator light. 


Also available in 2-socket wall mounted models. 


MINI-I 

Transient absorber 

34.95 

MINI-11 

Transient absorber 

plus RFI '‘Hash'’ filtering 

44.95 



Order Factory Direct 


215-865-0006 

Out of state call loll free 

800-523-9685 




Electronics Co. Inc* ^222 


Colony Drive Ind. Park 
6584 Ruch Rd.. Dept.m C 
Bethlehem. PA 18017 



Dealers Invited 
PA Res. add 6% 
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code specified in Table 1 for |HL), 
preceded by the byte DD or FD, and 
followed by a one byte value dd rep¬ 
resenting the displacement. Exam¬ 
ples 1 and 2 illustrate how this is 
done. 

In cases such as these, where the 
index register is used with a displace¬ 
ment vector, the code will contain 
two more bytes than the correspond¬ 
ing code for the (HL) instruction. 

Condition codes are used for the 
jump, call and return operations of 


the jump group. For these the pro¬ 
gram counter is altered only if the 
given condition is met; that is, only if 
the specified flag in the F register has 
the desired value of 0 (reset) or 1 (set). 
An example o^ the use of Table 1 with 
a conditional jump instruction is JP 
NZ,43FAH, which tells the program 
counter to change from its current 
value of 43FA if the Z flag (bit 6 of the 
F register) is not set, or 0. The hex 
code for this instruction from Table 4 
is (cl + 12)(c2 + 2) nn nn. Table 1 lists 


cl =0 and c2 = 0 for the NZ, not zero, 
condition. So the hex code for JP 
NZ,43FAH is C2 FA 43. (Don't forget 
to write the low order byte in the ad¬ 
dress first!) 

Of the six flags in the F register, the 
only ones ever tested for conditional 
operations are the zero flag (zero/not 
zero), the carry flag (carry/not carry), 
the parity/overflow flag (parity even/ 
parity odd) and the sign flag (positive/ 
negative). Table 3 indicates which of 
the two conditions for each flag re¬ 
sults in a set condition. The JR in¬ 
structions are limited to the zero and 
carry flags for conditional jumps. 

Bit manipulations are given in Ta¬ 
ble 6. Within a given register or mem¬ 
ory location is stored one byte of in¬ 
formation. This byte is made of eight 
bits of machine code in binary (zeros 
and ones), and the position of a spe¬ 
cific bit is given by a number from 0 
to 7. To set bit 6 in register A, the as¬ 
sembly-language code is SET 6, A. Ta¬ 
ble 6 gives the corresponding hex 
code as CB (bl + 12)(b2 + r3). Refer¬ 
ring to Table 1, bit 6 has b 1 = 3, b2 = 0 
and register A has r3 = 7. So SET 6,A 
is CB (3 + 12)(0 + 7), or CB F7. 


DI 

F3 

Disables maskable 

El 

FB 

Enables maskable 



interrupt. 



interrupt. 

IMO 

ED 46 

Set interrupt mode 

RETN 

ED 45 

Return from non¬ 



zero. 



maskable interrupt. 

IM 1 

ED 56 

Set interrupt mode 

RETI 

ED 4D 

Return from 



one. 



interrupt. 

IM2 

ED 5E 

Set interrupt mode 

RST p 

(pi + 12)(p2 +7) 

Jump to one of 8 



two. 



"page zero" 
memory locations. 

Location: 00H 

08H 10H 18H 20H 

28H 30H 

38H 


pl,p2: 0,0 

0,8 1,0 1,8 2,0 

2,8 3,0 

3,8 



Table 8. Z-80 interrupt operations. No flag changes occur during processing of these instructions. The 
eight preselected memory locations and corresponding pi and p2 values are shown above. 



^See List of Advertisers on page 210 
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A note of caution must be made 
here regarding the index registers 
used with all instructions in Table 6. 
The code for SRL (HL) is CB 3(r3 + 8), 
or CB 3E. The code for SRL (IY + d) is 
FD CB dd 3E. The displacement vec¬ 
tor byte comes immediately after the 
CB rather than after the 3E r which is 
the case for instructions using the in¬ 
dex registers in the other tables. 

The rotate and shift instructions in 
Table 6 are best described graphical¬ 
ly using the box diagrams shown in 
the table itself. In all cases, the carry 
flag (C in the diagrams) is involved. 
Rotate left (RL) and shift left (SL) op¬ 
erations push the value of bit 7 into 
the carry flag bit, while rotate right 
(RR) and shift right (SR) operations 
store the value of bit 0 into the carry 
flag bit. RLD and RRD shift four-bit 
"nibbles" around between the lower 
half of the A register and the two 
halves of the memory location point¬ 
ed to by the address in the HL register 
pair, (HL). 

Conclusion 

The set of tables resulting from this 
effort can be fit on two pages and are 
more comprehensive than I had origi¬ 
nally intended. After using them for a 
short time, it becomes a simple mat¬ 
ter to merely jot down hex codes 
alongside assembly-language mne¬ 
monics as the program is being writ¬ 
ten, with only an occasional refer¬ 
ence to the assembly-language man¬ 


ual for more detailed information re¬ 
garding an instruction. I have my set 
of tables in two clear plastic covers 
facing each other so I can just open 
them out on the desk for reference 
whenever I am writing code.B 
I would like to express thanks to Dr. 
Marvin Dejong, author of Program¬ 
ming & Interfacing the 6502 (Howard 
W. Sams & Co., Inc., 1980), for his edi¬ 
torial suggestions while I was preparing 
this manuscript. I would also like to 
acknowledge use of the Radio Shack 
Editor/Assembler User Instruction 
Manual and program and the Mostek 
Z-80 Micro-Reference Manual from 


which I obtained most of my material re¬ 
garding the Z-80 instruction set. 

Notes to Tables 1-10 

1. Two byte addresses, nn nn, are, 
listed with the low order byte first. 
Thus address 47FA would be listed in 
hex code as FA 47. 

2. Relative jump instructions, JR, 
and index addressing both use dis¬ 
placement vectors d, a signed two's 
complement giving the displacement 
from the next op code address in the 
program. For a JR backwards, count 
backwards from FF (in hex), starting 
with the byte specifying d. 


IN r,(C) ED (rl + 4)(r2) [22030x] 

OUT (C),r ED (rl +4)(r2 +1) [xxxxxx] 

B to top 1/2 of address bus, C to bottom 1/2. One byte is transferred from device at 

port C to r (IN) or reverse (OUT). 

IN A,(n) DB nn [xxxxxx] OUT (n),A D3 nn [xxxxxx] 

A to top 1/2 of address bus, n to bottom 1/2. One byte is transferred from device at 

port n to A (IN) or reverse (OUT). 

INI ED A2 [U5UUlx] OUTI ED A3 [U5UUlx] 

INIR ED B2 [UlUUlx] OTIR ED B3 [UlUUlx] 

B to top 1/2 of address bus, C to bottom 1/2. One byte is transferred from device at 
port C to (HL) (IN) or reverse (OUT). Then HL is incremented and B is decremented. 
For INIR and OTIR, the process is repeated until B = 0. 

IND ED AA [U5UUlx] OUTD ED AB [U5UUlx] 

INDR ED BA [UlUUlx] OTDR ED BB [UlUUlx] 

As INI, OUTI, etc., except that the value of HL is decremented. 

Table 9. Z-80 I/O instructions. The descriptions of operations are generalized and should not be taken 
as the exact order in which the indicated operations take place. The reader should refer to the manual 
for exact details. In this set, r cannot be (HL), (IX+s) or (IY+d). 


Normal Operations: Indirect Addressing Operations: 

[with (rr)] [with (nn)] [with (IX+ d) 

or (IY + d)] 



1 byte 

2 byte 

3 byte 

4 byte 

1 byte 

2 byte 

3 byte 

4 byte 


8-Bit Load Group, 8-Bit Arithmetic 
Group, Logic Group, and CP 

1,4 

2,7 



2,7 

3,10 

4,13 


5,19 

8-Bit INC & DEC, CPU Instructions 

1,4 

2,8 



3,11 

4,15 



6,23 

(Table 7), Interrupts, Rotate and 

Shift Group, SET & RESet 

RLD, RRD 


5,18 








BIT 


2,8 




3,12 



5,20 

16-Bit Load Group, 16-Bit INC & 

DEC 

1,6 

2,10 

3,10 

4,14 



5,16 

6,20 


Jump Group (JP & JR) 


3,12 

3,10 


1,4 

2,8 




Exchange Group 

1,4 




5,19 

6,23 




Block Transfer, Search, and I/O 
(no repeat) 


4,16 




3,11 




Block Transfer, Search, and I/O 
(with repeat) 

CALL 


5,21 

5,17 







16-Bit Arithmetic Group, PUSH 
and RST 

3,11 

4,15 








POP and RET 

3,10 

4,14 









Table 10. Machine cycles and total clock periods for each instruction type. Machine cycles is given first, then total clock periods. For a 4 MHz clock, each 
clock period is roughly 0.25 ps; for the TRS-70 1.774 MHz clock, each clock period is 0.5638 ps. 
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THE NEW LAREDO LS525. 
WHEN YOU’RE READY 
TO GET DOWN TO BUSINESS. 


Laredo Systems, Inc. introduces the 
LS525 five megabyte rigid disk memory 
system for TRS80 Models I and III. 
Laredo’s LS525 rounds up a Seagate 
ST506 Drive, LDOS Operating System by 
Logical Systems, and Laredo’s own LSI 


• On-board data separator, micro-code 
diagnostics and write-precompensation. 

• Increased disk media reliability and 
data integrity with automatic defect block 
allocation and extended ID fields. 

• Versatile CPU compatibility provided by 
separate host adaptor. 




Introductory Offer To TRS80 Users. 

Now through October 1, 1981 buy the 
LS525 for the OEM/dealer price of 
$2990, a savings of $760 off the usual 
suggested retail price of $3750. 

LDOS Operating System 
with manual and diskette 
available for $149. 


500 Series Controller into a single-board 
controller that emulates the famed IBM 
3370 disk system, complete with: 

• Improved read/write/seek access time 
through full block buffering and variably 
tuned interleave. 


For more information about the LS525 
Memory System and the LSI 500 Series 
Controller, contact: 

Laredo Systems, Inc. 

669 Giraudo Drive, San Jose, CA 95111 
(408) 629-2283 



kirczdo inc. 

✓ 394 


✓ See List of Advertisers on page 210 
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Get a line on this high-quality unit available assembled or in kit form. 


Plotting with the 
Heath X*Y Recorder 


D o you need an X-Y plotter for 
some of those BASIC application 
programs you've been working on? 
But does the price tag—or the thought 
of interfacing to your 6800/09 system 
—scare you? Then perhaps the Heath 
model IR-5207 X-Y recorder is what 
you've been looking for. 

First, how much does it cost? The 
Heath recorder is priced at about 
$480 (kit) or $795 (assembled). Take 
note of the price differential; they're 
trying to tell you something. This is 
definitely not the choice I'd advise 
for a first-time kit builder, or for the 
mechanically inept. If you're at all in 
doubt, buy the assembled version, or 
enlist the aid of an experienced 
technician. 

But what's the reward for your time 
spent slaving over a hot soldering 
iron? It's an instrument of excellent 
specifications, hard to match at two 
to three times the kit price. 


By Bob G. Roberts 

The recorder is necessarily a heavy 
instrument when compared to others. 
The writing table and the entire en¬ 
closure is of one-eighth inch steel. 
Add the weight of the transformer 
and other components, and you have 
about 30 pounds. 

However, this rugged construction 
provides the dimensional stability 
and rigidity in the writing table and 
pen carriage which allows the ma¬ 
chine to meet its specifications. These 
specifications let you move the pen 
full-scale in under one second with 
an accuracy of ±0.5 percent. 

The recorder consists of a pen car¬ 
riage which moves across the 8 1/2 by 
11 inch writing surface under the 
control of the X and Y servos. The X 
and Y input voltages to the recorder 
are filtered (up to 60 dB), amplified 
(maximum sensitivity is approxi¬ 
mately 1 mV/inch), and then applied 
to each servo. An internally generat¬ 


ed ramp voltage can be switched to 
either input, to produce a time-based 
record. 

Five convenient sweep speeds are 
available, from 0.02 to 2 inches/sec¬ 
ond. At the end of each push-button- 
initiated sweep, the pen is lifted and 
the carriage is zero-positioned. A 
manual-reset permits a sweep to be 
aborted prematurely. This is particu¬ 
larly handy when using the slow 
sweep speeds. When paper is placed 
on the writing table, a vacuum hold¬ 
down motor keeps it in place. Thus, 
the machine may be used in either 
the horizontal or vertical position. 
The pen may be lifted from or 



Fig. 1. Interfacing a single analog channel to the 
X-Y recorder. 






Fig. 2. Two output channels permit true X- Y plot¬ 
ting. 


10 REM PIA INITIALIZATION 
20 REM ROUTINE FOR PIAS 
30 REM LOCATED AT *801C 
40 REM AND *801E (DECIMAL 
50 REM 32796 AND 32798). 

60 REM 

70 LET P=32796 
80 POKE(P f 255)J POKE(P+2 f 255) 
90 POKE < P+1 f 4)*POKE(P+3 f 4 ) 
100 END 


Listing 1. This routine configures the PI A 
(MP-LA assumed) for two eight-bit output 
ports. Results will be the same if commands are 
entered in direct mode. 


Address correspondence to Bob G. Roberts, 11860 


The Heath X- Y recorder. 


E. Fair Oak, Baton Rouge, LA 70815. 
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dropped to the paper with a front- 
panel switch. 

Now for the good part. On the rear 
apron of the instrument (or the top, if 
it's vertical) are the X and Y analog 
input terminals. But in addition, 
there's a 12-pin ribbon connector 
which permits remote control of a 
number of recorder functions. TTL- 
level inputs here can, for example, 
raise and lower the pen, initiate a 
sweep, or mute (disable) either servo. 
Outputs from the connector include a 
null voltage from each servo, and a 
sample of the internal ramp voltage. 
There'll be more about the remote 
connector later. 

Construction 

Now, let's take a look at the con¬ 
struction of the recorder. Along with 
my instruction manual came several 
pages of revisions. The construction 
proceeds with the fabrication of the 
filter, preamp and main circuit 
boards. 

Those of you who have built Heath- 
kits before know that their assembly 
instructions are unexcelled in clarity. 
This recorder kit from Heath is no ex¬ 
ception, and the electrical assembly, 
even of the main chassis, should en¬ 
tail no problems, although it is time- 
consuming. 

However, the mechanical assem¬ 
bly, including the mounting of guide 
rails for the pen carriage, the pen car¬ 
riage itself, the servo motors, drive 
cables and cable pulleys is something 
else. These elements must be me¬ 
chanically aligned with respect to 
each other, cable tensions adjusted 


and so on. When you finally com¬ 
plete the electrical calibration, you'll 
be glad for the rugged steel frame, 


connected to a D/A converter, which 
outputs an equivalent analog voltage 
to the recorder. 

If this analog output is applied to 
one axis while the recorder is swept 
along the remaining axis, a plot of the 
analog voltage versus time will be ob¬ 
tained. But a more flexible arrange¬ 
ment is as shown in Fig. 2. Here, two 
ports of a PIA are employed with two 
D/A converters to obtain, logically 
enough, two independent analog out¬ 
puts. Now, you can obtain a true X-Y 
plot of the analog equivalent voltage 
of one port with respect to that of the 
other. 

The SWTP 6800/09 PIA may be 
either version MP-L or MP-LA. If 
yours is an MP-LA, it can easily be 
programmed to provide two eight-bit 
output channels by jumper selection 
on the board (see the instructions set 
for the board). If the PIA is an MP-L, 
one channel is output and one is in¬ 
put and the two-channel approach of 
Fig. 2 is denied to you (unless you 
have two MP-Ls, of course). Both 
PIAs latch data read to them. That is, 
they hold old data until new data is 
read in. This means that the convert¬ 
er outputs will be well-behaved. 

An interface circuit providing two 
D/A converter channels is shown in 
Fig. 3. If you have an MP-L and can 
only implement one channel, then 



which, hopefully, will preserve all 
your mechanical adjustments. Never¬ 
theless, you'll be much impressed 
with the value inherent in your com¬ 
pleted recorder and convinced that it 
was all worth the effort. 

A calibration circuit board contain¬ 
ing an accurate absolute voltage ref¬ 
erence is mounted in the recorder, 
and is used to establish the basic ac¬ 
curacy of the front panel range 
switches. The recorder can be cali¬ 
brated in terms of volts/inch or volts/ 
cm before final assembly. The X or Y 
gain may be continuously varied be¬ 
tween ranges, by selecting an uncali¬ 
brated mode. This mode is probably 
the one you will choose in your plot¬ 
ter applications. 

To interface to the X-Y recorder, 
you will require at least one channel 
of digital-to-analog (D/A) conversion, 
as shown in Fig. 1. This figure shows 
the eight bits available from a single 
PIA (peripheral-interface adapter) 


Sine wave output of Listing 2. 


100 REM SINE PLOTTER ROUTINE 

110 REM * »0 INITIALIZATION FIRST! * 

120 REM 

130 PI=3.14159265 J D—P1/180 
140 REM PLOTTING LOOP 
150 FOR I«0 TO 360 
160 LET A«I*D 
170 F as 125*SIN<A> 

180 F”127+SGN(F)#INT<ABS(F)) 

190 POKE<P»F):REM 'P' AS IN LISTING 1. 
200 NEXT I 
210 END 

Listing 2. Only one D/A converter is required 
to plot a sine curve on the recorder, if the re¬ 
maining axis is generated with the internal 
sweep . 
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NEW! for 
Che ’89 from 


MAGNOLIA i 


MICROSYSTEMS 

iS 234 


DOUBLE DENSITY 
DISK CONTROLLER 


for both 5V4" & 8" drives 

only $595 complete 

including CP/M™2.2 


MAGNOLIA MICROSYSTEMS, INC. 
2812 Thorndyke W., Seattle 98199 
[206) 285-7266 (800) 426-2841 

CP/M is a trademark of Digital Research. 


Designed for your... 

TRS-80™ 

th ePHOTOPOINT™ Light Pen* 


a whole NE W concept in 
computer application 

• Just plugs into your TRS-80 with disk 
or without! (Does not void warranties.) 

• Programs with 3 lines in Basic! 

• Comes with two Programs 

• Complete instructions!! 

• Just point to play! 

• Often eliminates confusing keyboard from 
games, education, or multiple choice. 


All you need to get up and running the same day 
you receive your PhotoPoint is included. 

For only . . . 


$19-95 


Order NOW from 

MICRO MATRIX 


Complete P.O. Box 938 

Pacifica, CA 94044 


* Dealer inquiries welcomed! 


^134 


this publication 
is available in 
microform 



University Microfilms International 

300 North Zeeb Road 18 Bedford Row 
Dept. P R. Dept. P R. 

Ann Arbor, Ml 48106 London, WC1R 4EJ 

U.S.A. England 


that portion below the dashed line 
can be deleted. The arrangement em¬ 
ploys the MC1408L8 eight-bit D/A 
converter integrated circuit, which 
currently costs about $6. The uA747 
I/C, a dual uA741, converts the cur¬ 
rent output of the 1408L8 to a voltage 
ranging from zero to almost 10 V in 
1/256-volt increments. For more de¬ 
tails on the 1408L8, see the manufac¬ 
turer's application note. 

Power requirements for the two- 
channel version are less than 50 mA 
for the 5 V supply, and less than 30 
mA for the + 12 V supplies. Construc¬ 
tion layout is not critical, but the 22 
pF compensation capacitor should be 
connected as close to pins 16 and 3 of 
the 1408L8 as possible. When con¬ 
struction is complete, adjust the "FS 
CAL'' potentiometers to yield an out¬ 
put of 10 V from each channel, when 
the digital inputs are all Is (5 V). If the 
circuit is operating properly, all 0s as 


digital inputs will produce 0 V out¬ 
put. 

If all has gone well, interconnect 
the computer PIAs, D/A channels 
and X-Y plotter as previously shown. 
Be sure to consult the Heath manual 
for instructions on striping the com¬ 
mon input terminals tcPthe recorder. 
Verify all connections before apply¬ 
ing power to anything. 

Before data can be sent to the plot¬ 
ter, the PIA must be configured prop¬ 
erly. This is done in BASIC as shown 
in Listing 1. Each PIA port used must 
be configured prior to use, and any¬ 
time the computer reset is operated. 
Next, use the POKE (addr,data) com¬ 
mand of BASIC to zero both convert¬ 
er channels. For example, if your 
converter is at hex location S801C: 
POKE(32796,0) 

should produce zero volts from the 
converter connected to that location. 
Accordingly, if the recorder is in the 
Servo mode, the pen holder should 
move to the zero position. With the 


recorder range switches in the 1000 
mV positions, send a full-scale volt¬ 
age to it: 

POKE(32796,255) 

The recorder servo should over¬ 
range. Use the CAL-VAR switch and 
the VAR screw-adjust to set the pen 
holder to the on-scale position you 
wish to be full-scale. Try obtaining 
intermediate deflections, using the 
POKE command, to gain familiarity 
and confidence. Error reports will be 
issued by BASIC if you try to send 
values that are negative or that ex¬ 
ceed 255 to the converter. 

So, herein lies the rub: successful 
use of the converter requires that the 
entire range of X and Y values dis¬ 
patched to it lie between zero and 
255. If you must have better resolu¬ 
tion than 1/256 full-scale, this is not 
the converter for you. Much can be 
done, however, within these restric¬ 
tions, as you will see. 

Read the 6800 system documenta¬ 
tion dealing with PIA usage, and 
you'll find that two additional PIA 
terminals, CA1 and CA2 (or CB1 and 
CB2 for the "B" side), exist. CA2 and 
CB2 can be used as additional output 
lines, if properly programmed. This 
means that some of the remote-con¬ 
trol functions we need to fully use the 
recorder as a plotter (such as those 
provided by the 12-pin connector 
previously described) can be ob- 


Square-wave approximation output of Listing 3. 


100 REM SO. WAVE APPROXIMATION 
110 REM ROUTINE FOR X-Y RECORDER. 
120 REM 

130 PI=3.14159265.D=P1/180 
140 FOR 1=0 TO 360 STEP 2 
150 A=I*D 

160 F1=SIN(A):F3=SIN<3*A>/3 
170 F5=SIN<5*A)/5:F7=SINC7*A>/7 
180 F=F1+F3+F5+F7 
190 F=127H00*SGN<F)*INT(ABS(F>) 

195 REM 

200 REM IF Y IS AT 'P' AND X IS 
210 REM AT 'P'+2 ... 

220 REM 

230 POKE(PfF)♦POKE<P+2f1/2) 

240 NEXT I 
250 END 

Listing 3. This routine plots a square-wave ap¬ 
proximation as the sum of sine terms through 
the 7th harmonic. 
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tained by appropriately using the 
CA2 or CB2 outputs. 

Having configured the ports and 
adjusted the full-scale recorder re¬ 
sponse for each channel, how can the 
converter be used in BASIC pro¬ 
grams? Probably the best way to 
learn this is the way you learned to 
program originally—by examining 
programs and their outputs, and then 
doing it. Listing 2 is of a program 
which plots a sine curve using only 
the Y channel. Run is initiated with 
the X recorder input selector at 
sweep. Operate the sweep start but¬ 
ton on the recorder, and away you go. 
Don't forget to position the pen and 
lower it first. 

If you're using SWTP BASIC, the 


ered manually before the carriage re¬ 
turn is typed. Note that this output 
could've been generated in the same 
manner as before, using the sweep 
function. 

Listing 4 is used to plot a four¬ 
leaved rose, and could not have been 
produced conveniently using only 
one channel. The limitations of eight- 
bit data conversion are evident in the 
somewhat squared petals of the rose, 
but the results are respectable. 

Now it's up to you. Analyze and 
run these programs yourself, and al¬ 
low your imagination to take over. I'll 
bet that you find the Heath X-Y re¬ 
corder and this converter combina¬ 
tion to be a useful peripheral for your 
computer system.■ 



computation time for trigonometric 
functions is great enough to allow the 
pen to settle before the next value is 
generated. If you're using TSC BASIC, 
you'd better include a delay (such as 
an empty FOR-NEXT loop) between 
plots, because it's fast. You'll find the 
appropriate sweep range for yourself 
after a run or two. 

Listing 3 depicts a program using 
both X and Y channels to plot the 
Fourier representation of a square 
wave, using harmonics through the 
seventh. This one is run with X and Y 
input selectors at 1000 mV (VAR as 
previously set), and the pen is low- 


100 REM PROGRAM TO PLOT A 
110 REM 4-LEAVED ROSE ON THE 
120 REM X-Y RECORDER 
130 REM 

140 Pl=3 ♦14159265 l D=P1/180 

145 DEF FNR<Z)=SGN<Z)*INT(ABS(Z>+.5> 

150 FOR 1=0 TO 360 

160 A=I*D 

170 L=100*SIN(2*A> 

180 X=L*CQS<A>1Y=L*SIN<A) 

190 X=FNR(X)♦Y=FNR(Y) 

200 P0KE(P»Y+127)♦POKE(P+2»X+127) 

210 NEXT I 
220 END 


Listing 4. This short program plots a four¬ 
leaved rose. The pen should be lowered man¬ 
ually after run is initiated. 


Now with added words! * 

ELECTRIC MOUTH 



From $99.95 klt 


for SI00, Elf II, Apple 
TRS-80, Level II* 

Now — teach your computer to talk, 
increasing interaction between you 
and your machine. 

That's right: the ELECTRIC MOUTH actually lets your computer talk! Installed 
and on-line in just minutes, it's ready for spoken-language use in office, busi¬ 
ness. industrial and commercial applications, and in games, special projects. 
R& D. education, security devices— there's no end to the ELECTRIC MOUTH'S 
usefulness. Look at these features: 

• Supplied with 143 letters/words/phonemes/numbers. capable of producing 
hundreds of words and phrases. 

• Expandable on-board up to thousands of words and phrases with additional 
speech ROMs (see new speech ROM described below). 

• Four models, that plug directly into SlOO. Apple. Elf II and TRS-80 Level II 
computers. 

• Get ELECTRIC MOUTH to talk with either Basic or machine language (very 
easy to use. complete instructions with examples included). 

• Uses National Semiconductor's "Digitalker " 4 

• Includes on-board audio amplifier and speaker, with provisions for external 
speakers. 

• Installs in just minutes. 

Principle of Operation: The ELECTRIC MOUTH stores the digital equivalents 
of words in ROMs. When words, phrases and phonemes are desired, they 
simply are called for by your program and then synthesized into speech. The 
ELECTRIC MOUTH system requires none of your valuable memory space ex¬ 
cept for a few addresses if used in memory mapped mode. In most cases, output 
ports (user selectable) are used. 

SPOKEN MATERIAL INCLUDED (Vox I) 


one 

eighteen 

at 

dollar 

inches 

number 

ss 

c 

t 

two 

nineteen 

cancel 

down 

is 

of 

second d 


three 

twenty 

case 

equal 

it 

otr 

set 

e 

v 

four 

thirty 

cent 

error 

kilo 

on 

space 

f 

w 

five 

forty 

400hertz tone 

feet 

left 

out 

speed 

R 

X 

six 

fifty 

aohertz tone 

flow 

less 

over 

star 

y 

seven 

sixty 

20ms silence 

fuel 

lesser 

parenthesis start 

i 

z 

eight 

seventy 

40ms silence 

gallon 

limit 

percent 

stop 

l 

i 


nine 

ten 

eighty 

ninety 

80ms silence 
180ms silence 

go 

gram 

low 

lower 

please 

plus 

than 

the 


eleven 

hundred 

320ms silence 

great 

mark 

point 

time 

m 


twelve 

thousand 

centi 

greater 

meter 

pound 

try 

n 


thirteen 

million 

check 

mile 

pulses 

up 

0 


fourteen 

zero 

comma 

high 

mill! 

rate 

volt 

p 


fifteen 

again 

control 

higher 

minus 

re 

weight 

q 


sixteen 

ampere 

danger 

hour 

minute ready 

a 



seventeen 

degree 

in 

near 

right 

b 

s 



abort 

add 

adjust 

alarm 

aleit 

all 


ADDITIONAL VOCABULARY NOW AVAILABLE (VOX II) 

light 
load 
lock 


complete 

continue 

copy 


attention 

blue 

brake 

button 

ST 

called 

caution 

Celsius 

centigrade 

change 

circuit 


crease 

"de" 

deposit 

dial 

door 

east 

“ed" 


evacuate 

exit 

fail 

failure 

fahrenheit 

fast 


fifth 

fire 

first 

floor 

fourth 

forward 

from 

gas 


green 

hale 

heat 

hello 

help 

hurts 

hold 

hot 

in 

incorrect 

intruder 

key 


more 

move 

next 


pressure 

process 

pull 


quarter 

range 

readied 

receive 

record 

reverse 

red 

repair 

repeat 

replace 

room 

safe 

second 

secure 

select 

send 

service 

side 

slow 


switch 

system 

temperature 

test 

"Ih" 

thank 

third 


waiting 

warning 

was 

water 

west 

wind 


yellow 


•Registered Trademarks 


s 


Continental IJ.S.A. Credit Card Buyers Outside Connecticut 

TO ORDER 

Call Toll Free: 800-243-7428 

To Order From Connecticut, or For Technical 
Assistance, call (203) 354-9375 

I^kNETRONICS r&d ltd. 

I333 Liichfieid Road, New Milford,CT 06776 

Please send the items checked below: ^ 

□ SlOO “Electric Mouth” kit w/Vox I.$ 99.95 

□ Elf II "Electric Mouth" kit w/Vox I.$ 99.95 

□ Apple “Electric Mouth" kit w/Vox I.$119.95 

□ TRS-80 Level II "Electric Mouth" kit w/Vox I.$119.95 

□ VOX II (Second Word Set).$ 39.95 

Add $20.00 for wired tested units instead of kits. VOX II postage & insurance 
$1.00. all others $3 00 postage and insurance. Conn, res add sales lax. 

Total Enclosed S_ 

□ Personal Check □ Cashier’s Check/Money Order 

□ visa □ Master Charge (Bank No. _) 

Accl.No. -- Exp. Date_ 


Signature 
Print 
Name_ 

Address 

City_ 

State _ 


a Zij)_ 


✓See List of Advertisers on page 210 
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If it rains on your day off, don't say your TRS-80 didn't warn you. 


Little Gem 
Weather 
Forecaster 


By Mike Barlow 

he weathet is always a good topic 
of conversation, so how about us¬ 
ing your computer to generate a fore¬ 
cast? You won't actually be using in¬ 
struments and transducers. Instead, 
you'll count on recovering the sub¬ 
conscious information humans al¬ 
ready know about the weather. 

The program, written in TRS-80 
BASIC, is self-explanatory. Just 
follow the prompts, and answer the 
questions. Oh yes, the temperature is 
good for the room you are in at pres¬ 
ent, and nobody knows what a kilo- 
pascal is anyway. Have fun and 
amaze your friends! ■ 


Address correspondence to Mike Barlow , 5052 
Chestnut Ave., Pierrefonds, Quebec H8Z 2A8, 
Canada. 



Program listing. 


10 'LITTLE GEM WEATHER FORECASTER BY MIKE BARLOW JULY 1980 
20 CLS 

30 PRINT08O t "LITTLE GEM WEATHER FORECASTER" 

40 PRINT0149,"* xxxxxxxxx" 

50 GOSUB200JGOSUB180:CLS 

60 PRINT012,"PLEASE ANSWER THE FOLLOWING QUESTIONS:" 

70 GOSUB200:PRINT0 143,"IS THE SUN SHINING (Y/N>?"JGOSUB190JIFA$="Y"THENS1$= 
"SUNNY"ELSE51£="CLOUDY" 

80 PRINT0271 t "DOES IT LOOK LIKE STAYING THAT WAY <y/n>?"JGOSUB190:IFA*="Y"TH 
EN S2$="ALL DAY"ELSE S2*=" PERIODS" 

90 PRINT0399,"IS THERE A WIND < Y/N)?":GOSUB19 0 JIFA$="Y"THENW1*="WINDS"ELSEW1 
*="LIGHT WINDS" 

100 PRINT0527,"IS IT GETTING STRONGER (Y/N)?":GOSUB190iIFA*="Y"THENW2$ = " INC 
REASING"ELSE W2*=" SLOWLY DECREASING" 

110 PRINT0655 t "DOES IT LOOK LIKE RAINING (Y/N)?"1GOSUB190JIFA$="Y"THENR1*="C 
HANCE OF RAIN"ELSER1$="LIKELIHOOD OF RAIN IS LESS THAN TEN PER CENT" 

120 PRINT0783,"CAN YOU HEAR THUNDER (Y/N)?"*GOSUB190:IFA$="Y"THENT1$ = " THUND 
ERSTORMS AND HIGH WINDS APPROACHING"ELSET1$="CHANCE OF THUNDERSTORMS LATER" 
130 CLS:PRINT081, "LItTLE GEM WEATHER FORECAST" 

140 PRINT0144,STRING$<29, "-") JGQSUB200 

150 PRINT026O,"THE OUTLOOK FOR THE REST OF TODAY IS ";S1*; M ";S2*;", "JW1$;W 

2i#"t ";ri$j"; ";ti*; m ." 

160 GOSUB200:PRINT" THE BAROMETRIC PRESSURE IS 41.8 KILOPASCALS AND RISIN 
G, THE TEMPERATURE HERE IS 21 DEGREES CELSIUS, OR 74 DEGREES FAHRENHEIT" 

170 GOTO170 

180 PRINT0977,"PRESS <ENTER> TO CONTINUE"; 

190 A$=INKEY$:IFA$-""THEN190ELSERETURN 
200 F0RI=1T0999:NEXT:RETURN 




MOVING? 


Let us know 8 weeks in advance so that you won't 
miss a single issue of Kilobaud Microcomputing. 
Attach old label where indicated and print new address 
in space provided. Also include your mailing label 
whenever you write concerning your subscription. It 
helps us serve you promptly. 


□ Address change only 

□ Extend subscription 

□ Enter new subscription 

□ 1 year $25.00 


If you have no label handy } print OLD address here. 


-j 

cq Name_ 

rj Address. 


t City- 


□ Payment enclosed 

(1 extra BONUS issue) 

□ Bill me later 


Name. 


Address. 
City_ 


.an. 


.State. 


Zip. 


print NEW address here: 


Call. 


.State- 


Zip. 


Kilobaud Microcomputing P.O. Box 997 •Farmingdale NY 11737 
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' Uni versatility,' 

It's as easy as 1.2.3. 



'Universatility' can be found in three versions 
of Synertek Systems' SYM single board computer 
—the versatile, universal evaluation board. 

Over 20,000 SYM-1 boards have been used for 
learning about and evaluating 6502 microprocessors 
for specific applications. OEM SYM boards are used in 
hundreds of products. 

Now Synertek Systems presents the new SYM-1 /68 
for 6802 microprocessors, and the SYM-1 /69 for 6809 
microprocessors. These boards are designed to reliably 
perform the same functions as the SYM-1 board for 
these popular microprocessors. Each SYM board is 
complete and ready-to-use with its own version of 
the 4K byte ROM SUPERMON monitor firmware. 


Modification kits are also available to quickly and 
easily convert existing SYM-1 boards to SYM-1 /68 or 
SYM-1 /69 microcomputers. 

Build on your microprocessor knowledge with 
the 'universatility' of SYM microcomputer boards from 
Synertek Systems. 

Every SYM-1, SYM-1/68, and SYM-1 /69 single 
board computer features: 

• 28 double-function keypad with audio response 

• 4K byte ROM resident SUPERMON with over 30 
standard monitor functions and expandable for 
individual requirements 

• Up to 24K bytes of available program memory 

• Expansion to 4K bytes of on-board static RAM 

• Expansion to 71 Input/Output lines 

• Single +5V power supply required 

• Standard interfaces for audio cassette with remote 
control, 185 bytes/second cassette format, TTY and 
RS-232-C, system expansion bus, four I/O buffers, 
and oscilloscope single-line display 

RO. Box 552 Santa Clara, CA 95052 
Synertek Telephone: (408) 988-5689 

Systems ^375 TWX: 910-338-0135 



Dealer inquiries invited. 













Find out the answer to this question fast with this CBASIC-2 calendar program that keeps you up to date. 


What’s On for Tomorrow? 

By Ray Vukcevich 


H ere's a straightforward way to 
use your computer as an ap¬ 
pointment and things-to-do calendar. 
CALEN calculates leap years, dis¬ 
plays or prints the calendar as weeks, 
and lets you add, delete, change and 
switch data by date. The program is 
written in CBASIC-2, and program 
notes for converting and modifying 
the program for your own special 
needs are included. 

The program treats each year as a 
separate random access file with 
fixed fields. When the program is 
run, the year is first requested and 
verified: 

Year (ie 1981)? 1980 
Is 1980 correct? [RETURN] 

Then the main menu is displayed: 
Calendar 

N—Set Up New Year 
Y—Change Year 
S—See 

C—Change Data 
Task? 

First you will need to set up a year 
file. After entering the year, select N 
from the main menu. The year will 
be displayed highlighted, and you 
will be asked for the day number of 
Jan. 1: 

JAN 1 Day Number (Monday is 1)? 

For example, January 1 of 1980 is a 
Tuesday, or day number 2. Enter 2 
for JAN 1 Day Number for 1980, and 


Address correspondence to Ray Vukcevich, 1036 
E. Orange 020, Tempe, AZ 85281. 


enter 4 for 1981. (1981 began on a 
Thursday.) The program will then set 
up the year file. It takes several min¬ 
utes. You can't write over a year file 
by mistake. An error message, YEAR 
"already exists," will be displayed if 
you try to create a year file over an 
old one. You must first delete the old 
file at the operating system level. If 
you change your mind and decide not 
to create a new year file, simply hit 
RETURN, and the program will re¬ 
turn to the main menu. 

The Y function is for changing years 
at the main menu level. If you have 
two year files, you will use Y to move 
from one to the other. Or if you enter 


the wrong year, you can go back with 
the Y function. 

The See choice on the main menu 
lets you examine and print the calen¬ 
dar by week. Enter a starting date, 
and then step through as much of the 
calendar as you wish. If you reach the 
end, the program will start again with 
Jan. 1. 

When the month changes while 
displaying the week, the new month 
will be displayed at the top of the 
screen and a highlighted asterisk (*) 
will appear next to the first day of the 
new month. (See Sample 1.) 

Use the C function to add, delete, 
change or switch data. You are first 



Jan 1980 
Tue 1 


(B-Blank W-Write S-Switch N-New Date RETURN-Next Q-Quitf 
Task? 

Sample 2. 
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asked for a date: 

Date (MM,DD)? 

Then the data already in that date is 
displayed. If it is empty, it looks like 
Sample 2. 

You can write three lines using W, 
you can delete any line or all of them 
with B and you can switch the data in 
this entry with data in another date 
with S. Hitting RETURN in this case 
displays data for Jan. 2; N asks for an¬ 
other date, and Q takes you back to 
the main menu. RETURN, N and Q 
all write the data displayed on the 
screen before moving on. 

The Program 

Line numbers are necessary in 
CBASIC only as labels for branching 
destinations—that is, the places where 
GOTO and GOSUB statements send 
control. See lines 43 and 46 for exam¬ 
ples. The line numbers on the ex¬ 
treme left in the listing were compiler 
generated and were not typed in 
when the program was written. 

CHR$(126) +CHR$(28) in line 3 
clears the screen and homes the cur¬ 
sor on a Hazeltine 1500. CHR$( 126) + 
CHR$(31) causes the Hazeltine to dis¬ 
play highlighted characters, and 
CHR$(126)+CHR$(25) returns the 
display to normal. Use your own ter¬ 
minal's codes. 

Long variables (FORM.FEEDS, for 
example) are OK in CBASIC. Also no¬ 
tice the use of \ in line 122. The back 
slash indicates to the CBASIC compil¬ 
er that the line is to be continued. 

Look at IF ERSW1% THEN in line 
49. This means "if ERSW1% is not 
equal to zero," or in this case, "if 
ERSW1% is equal to 1." 

You will need to rewrite the read 
and write statements (lines 222 and 
227) to conform with random access 
forms in your BASIC. 

Modifications 

If you want more lines in each date 
entry, change line 10 to accommo¬ 
date the larger record size. Then sim¬ 
ply add a LINE.4$ after each occur¬ 
rence of LINE.3$ and adjust the dis¬ 
play format. 

Another change you may want to 
make is to have the program continue 
with another year after reaching De¬ 
cember 31. You will need to open an¬ 
other file beginning perhaps at line 
117. 

It is true that you can buy database 
management programs to handle your 
calendar, but they are expensive. 
CALEN does the job well, is quick 
and is easily implemented. ■ 


Nov 1980 
Mon 27 

1. Call Fenster — 2. Bills 

3. Write Larry 

4. Finish Russ Project 

Wed 29 

NEW CONTACTS 
FIRST 
DISTRICT 

Fri 31 

1. Mail final forms to 
Sam and Martin 

2. Call Denny back 

Sun 2 
REST! 

READ. 

RELAX! 


Tue 28 

1. Bentor 11 am 

2. Loan Company 2:30 pm 

3. Ms Martin 4:30 pm 

Thr 30 

1. Mail card to Mary 

2. Call Bob 


Sat 1 

1. Rent 2. Loan payment 
3. Car 


Sample appointment calendar. 


Program listing. Calendar program in CBASIC-2. 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 
61 
62 

63 

64 

65 

66 
67 


REM APPOINTMENT CALENDAR 
REM BY RAY VUKCEVICH 

CLEAR?=CHR?(126)+CHR$(28) 

BRIGHT?=CHR?(126)+CHR?(31) 

DIM?=CHR?(126)+CHR$(25) 

FORM.FEED$=CHR$(12) 

CODE?="NSCQ" 

BLANK?=" 

DASH?= "-" 

REC.SIZE%=110 

DIM DAY $(7) ,MONTH?(12),FIRST%(12),DAYS%(12) 

DIM LINE.1$(8),LINE.2$(8),LINE.3$(8),WK.DY?(8) 
FIRST%(1)=1:FIRST%(2)=32:FIRST%(3)=60:FIRST%(4)=91 
FIRST%(5)=121:FIRST%(6)-152:FIRST%(7)=182:FIRST%(8)=213 
FIRST%(9)=244:FIRST%(10)~274:FIRST%(11)=305:FIRST%(12)=335 
DAYS%(1)=31:DAYS%(2)=28:DAYS%(3)=31:DAYS%(4)=30 
DAYS%(5)=31:DAYS%(6)=30:DAYS%(7)=31:DAYS%(8)=31 
DAYS%(9)=30:DAYS%(10)=31:DAYS%(11)=30:DAYS%(12)=31 
DAY$(l)="Mon":DAY?(2)="Tue":DAY?(3)’="Wed":DAY?(4)="Thr" 
DAY? (5)="Fri" :DAY? (6) ="Sat" :DAY? (7) ="Sun" 

MONTH $ (1) ="Jan" : MONTH $ (2) ="Feb" : MONTH $ (3) ="Mar" 

MONTH $(4)="Apr":MONTH $(5)="May":MONTH $(6)="Jun" 

MONTH$(7)="Jul":M0NTH$(8)="Aug":MONTH$(9)="Sep" 

MONTH ?(10)="Oct":MONTH $(11)="Nov":MONTH ? (12) = "Dec" 

REM GET YEAR 
5 PRINT CLEAR$ 

PRINT:PRINT:PRINT:PRINT 

INPUT "Year (ie 1981)?";YEARS 

PRINT "Is ";BRIGHT$;YEAR$;DIM$;" correct"; 

INPUT LINE Q? 

IF LEFT$(Q$,1)="N" THEN 5 
REM CHECK FOR LEAP YEAR 
YEAR=VAL(YEAR?) 

A=YEAR/4 
B=INT(A) 

C=A-B 


IF COO THEN 10 
DAYS%(2)=29 
FOR X%=3 TO 12 

F1RST%(X%)=FIRST%(X%)+1 

NEXT X% 

REM GET MENU SELECTION 

10 GOSUB 20 

ON T% GOSUB 100,200,300,400 

GOTO 10 

20 PRINT CLEAR? 

PRINT 

REM ERROR MESSAGES 

IF ERSW1% THEN ERSW1%=0:PRINT TAB(10);BRIGHT??\ 
"Year not found";DIM?:PRINT 
IF ERSW2% THEN ERSW2%=0:PRINT TAB(10);BRIGHT?;\ 
YEAR?;" already exists";DIM?:PRINT 
PRINT TAB(10);"Calendar" 

PRINT TAB (10) ; "-" 


PRINT 

PRINT TAB(10);"N 
PRINT TAB(10);"Y 
PRINT 

PRINT TAB(10);"S 
PRINT TAB(10);"C 
PRINT 

PRINT TAB(10);"Q - Quit 
PRINT 

INPUT "Task?";T? 
T?=LEFT?(T?,1) 

IF T?="Y" THEN 5 
FOR T%=1 TO 5 


Set Up New Year" 
Change Year" 

See" 

Change Data" 


(More _. 
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If you’re looking for 

the best prices 


on TRS-80' 



Model II64K $ 3298 



Color Computer 4K $ 319.00 


Other TRS-80 Model II, or Model 
III computers and systems, Color 
Computers, and Pocket Computers 
are in stock at similar savings. 

Check out our low, low prices 

on all ftadie/hsek merchandise 

WRITE OR CALL FOR OUR COMPLETE 
PRICE LIST 

full Radiojhack warranty 

* Payment Money Order. Cashier s 
Check. Certified Check Personal 
Checks require 3 weeks to clear VISA. 
MASTERCHARGE — Add 3% 

* Prices subject to change at any time 

CALL ( 602 ) 458-2477 

or write today 


RAND'S 


^102 


2185 E. FRY BLVD. 

0 SIERRA VISTA, AZ 85635 


Listing continued. 


68 

IF T$=MID$(CODES,T%,1) THEN RETURN 

69 

NEXT T% 

70 

GOTO 10 

71 

REM SET UP NEW YEAR 

72 

100 PRINT CLEAR$ 

73 

PRINT:PRINT BRIGHT$;YEARS ; DIMS:PRINT 

74 

PRINT "JAN 1 Day Number (Monday is 1)"; 

75 

INPUT LINE DAY.NUMS 

76 

IF DAY.NUM$=" M THEN RETURN 

77 

DAY.NUM%=VAL(DAY.NUM$) 

78 

IF DAY.NUM%<1 OR DAY.NUM%>7 THEN 100 

79 

PRINT:PRINT BRIGHTS;"Writing...";DIM$ 

80 

READ%=0 

81 

GOSUB 1000 

82 

IF OLD.FILE% THEN ERSW2%=1:GOTO 110 

83 

LINE.1$=DASH$:LINE.2$=DASH$:LINE.3$=DASH$ 

84 

FOR X%=1 TO FIRST%(12)+DAYS%(12) 

85 

REC.NUM%«X% 

86 

DAY $ =DAY $(DAY.NUM%) 

87 

GOSUB 1200 

88 

DAY.NUM%=DAY.NUM%+1 

89 

IF DAY.NUM%>7 THEN DAY.NUM%=1 

90 

NEXT X% 

91 

110 CLOSE 1 

92 

RETURN 

93 

REM SEE 

94 

200 PRINT CLEARS 

95 

PRINT:PRINT 

96 

INPUT "Starting Date (MM,DD)?";NUM% , DATE% 

97 

IF NUM%<1 OR NUM%>12 THEN 200 

98 

IF DATE%<1 OR DATE%>DAYS%(NUM%) THEN 200 

99 

START%=(FIRST%(NUM%)-1)+DATE% 

100 

READ%=1:NEW%=0 

101 

GOSUB 1000 

102 

IF OLD.FILE%=0 THEN ERSW1%=1:RETURN 

103 

205 FOR X%=1 TO 7 

104 

REC.NUM%=START% 

105 

GOSUB 1100 

106 

DATE$=STR$(DATE%) 

107 

IF NEW%=0 THEN WK.DY$(X%)=DAY$+" "+DATES 

108 

IF NEW% THEN NEW%=0:WK.DY$(X%)=DAY$+" "+\ 

109 

DATES+" "+BRIGHTS+"*"+DIM$ 

110 

LINE.1S(X%)=LINE.I$ 

111 

LINE.2$(X%)=LINE.2$ 

112 

LINE.3$(X%)=LINE.3$ 

113 

DATE% =DATE% +1 

114 

START%=START%+1 

115 

IF DATE%>DAYS%(NUM%) THEN DATE%=1:NUM% = NUM%+1:\ 

116 

NEW%=1 

117 

IF START%>FIRST%(12)+30 THEN START%=1:\ 

118 

NUM%=1 

119 

NEXT X% 

120 

REM DISPLAY WEEK 

121 

PRINT CLEARS 

122 

210 IF TASKS^'P" THEN PRINT:PRINT:PRINT:PRINT TAB(5);MONTHS(NUM%);\ 

123 

" YEARS:PRINT:GOTO 215 

124 

PRINT TAB(5);BRIGHTS;MONTH$(NUM%);" M ;YEARS;DIMS:PRINT 

125 

215 FOR X%=1 TO 7 STEP 2 

126 

PRINT TAB(5);WK.DY$(X%);TAB(45);WK.DY$(X%+1) 

127 

PRINT TAB(5);LINE.1 $(X%);TAB(45);LINE.1 $(X%+1) 

128 

PRINT TAB(5);LINE.2$(X%);TAB(45);LINE.2 $(X%+1) 

129 

PRINT TAB(5);LIME.3$(X%);TAB(45);LINE.3$(X% + 1) 

130 

PRINT 

131 

NEXT X% 

132 

IF TASK$="P M THEN PRINT FORM.FEEDS : CONSOLE 

133 

PRINT TAB(5); " (P-Print RETURN-Next Q-Ouit)" 

134 

PRINT TAB(5) ; "Task"; 

135 

INPUT LINE TASKS 

136 

TASK$=LEFT$(TASKS,1) 

137 

IF TASK$="Q" THEN 220 

138 

IF TASK$="P" THEN LPRINTER:GOTO 210 

139 

GOTO 205 

140 

220 CLOSE 1 

141 

READ%=0 

142 

RETURN 

143 

REM CHANGE DATA 

144 

300 READ%=1 

145 

GOSUB 1000 

146 

IF OLD.FILE%=0 THEN ERSW1%=1:RETURN 

147 

310 PRINT CLEARS 

148 

INPUT "Date (MM,DD) ?" ;NUM% ,DATE% 

149 

IF NUM%<1 OR NUM%>12 THEN 310 

150 

IF DATE%<1 OR DATF,%>DAYS% (NUM%) THEN 310 

151 

320 REC.NUM%=(FIRST%(NUM%)-1 ) +DATE% 

152 

GOSUB 1100 

153 

330 PRINT CLEARS 

154 

PRINT:PRINT:PRINT 

155 

PRINT TAB(20);ERTGHT$;MONTH$(NUM%) ; M "; YEARS ; DIMS 

156 

PRINT 

157 

PRINT TAB ( 20 ); DAYS ; DATE% 

158 

PRINT TAB(20);LTNE.1$ 

159 

PRINT TAB(20) ? LINE.2$ 

160 

PRINT TAB ( 20);LINE.3$ 

161 

PRINT 

162 

PRINT TAB(5) ;" (B-Blank W-Write S-Switch N-New Date 

163 

PRINT "RETURN-Next Q-Quit)" _ 

164 

PRINT TAB (5) ? "Task" ; (\1orc 


158 Microcomputing , September 1981 



































THE ORIGINAL MAGAZINE FOR 
OWNERS OF THE TRS-80™* MICROCOMPUTER 

* TRS-80™ IS A TRADEMARK OF TANDY CORP. 


SOFTWARE 
FOR TRS-80™ 
OWNERS 


CQMPUTRQNICS 


MONTHLY 
NEWSMAGAZINE 
FOR TRS-80™ 
OWNERS 


MONTHLY NEWSMAGAZINE 

Practical Support For Model I, II & III 


NOW IN OUR 4th YEAR 


PRACTICAL APPLICATIONS 
BUSINESS 

GAMBLING • GAMES 
EDUCATION 
PERSONAL FINANCE 
BEGINNER S CORNER 
NEW PRODUCTS 
SOFTWARE EXCHANGE 
MARKET PLACE 
QUESTIONS AND ANSWERS 
PROGRAM PRINTOUTS 
.... AND MORE 


PROGRAMS AND ARTICLES PUBLISHED IN RECENT ISSUES 
INCLUDE THE FOLLOWING: 

• FINCALC A COMPLETE FINANCIAL APPLICATIONS PACKAGE 

• INFORMATION SYSTEM REVIEW 

• STATISTICAL COMBINATIONS 

• PASCAL’S TRIANGLE 

• ASSEMBLY LANGUAGE FOR BEGINNERS 

• DISK FILES 

• MOD III REVIEW 

• KEYBOARD THUNDER AND LIGHTING EXPLAINED 

• DOS COMMANDS IN LEVEL II 

• PROBABILITY CURVE GENERATOR 

• CALCULATOR SIMULATIONS 

• THE MEGABYTE GAP 

• STOCKS AND BONDS 

• BUDGET ANALYSIS (FOR BUSINESS AND HOME) 

• NEWDOS/80 REVIEW 

• DUTCHING THE HORSE SYSTEM THAT CANT LOSE 

• A SIMULATED GOLF GAME 

• CONTINUOUS FORM SOURCES 

• TAX/SAVER REVIEW 
.AND MORE 




FINCALC 




A Complete Financial Analysis Package Used 


To Calculate Markup, Margin, Annuities, Compound Interest, Nominal 
And Effective Rates, Sinking Funds, Mortgage Calculations, Future Value, 
Savings and Insurance, Percentage Difference Between Two Numbers, 
^ Amortization Schedule and More. 


SEND FOR OUR NEW 64 PAGE SOFTWARE CATALOG (INCLUDING LISTINGS OF HUNDREDS OF TRS 80™ PROGRAMS AVAILABLE ON 
CASSETTE AND DISKETTE). $2.00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE 


* All programs are supplied on cassette (add $3 for Diskette Version - add $5 for modified Mod-II Version). 


•CQIHPUTROfillCS: 

VWTVCMATCAl 4PRXUVTONS S€CMC£ '“ 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

ONE YEAR SUBSCRIPTION $24 . 

TWO YEAR SUBSCRIPTION $48 . 

SAMPLE OF LATEST ISSUE $ 4 . 


NEW TOLL-FREE 


ORDER LINE 

(OUTSIDE OF N Y. STATE) 

(800) 431-2818 


START MY SUBSCRIPTION WITH ISSUE. 

(#1 July 1978 • #12 - June 1979 • #24 July 1980 • #30 • January 1981) 


NEW SUBSCRIPTION. RENEWAL 


NEW!!! 

MOD-II NEWSLETTER 
;S18/year (or 12 issues) 




HOUR 

24 ORDER 

LINE 



(914) 425-1535 


CREDIT CARD NUMBER_EXP. DATE_ 

SIGNATURE_NAME_ 

ADDRESS_CITY_STATE_ZIP_ 

*** ADD $ 12/YEAR (CANADA, MEXICO) - ADD $24/YEAR AIR MAIL OUTSIDE OF U S A., CANADA & MEXICO 


sSee List of Advertisers on page 210 
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9 TRACK TAPE DRIVES 


800 BPI 
45 IPS 

FULL MANUAL 
$4850 VALUE 



$2400 

NEW IN 
ORIGINAL 
BOXES 


PERTEC Model 8840A-9-45 
INDUSTRY STANDARD INTERFACE 
CAPABLE OF IND. STD. ANSI-IBM DATA FORMAT 

• READ/WRITE DATA IN STANDARD ANSI-IBM COMPATIBLE 
FORMAT 

• DUMP WINCHESTERS AND HARD DISKS; 10 inch reels hold up to 
3600' of tape 34.56 Megabytes unblocked. 

• EXCHANGE DATA & PROGRAMS WITH LARGE MAIN FRAMES 
AT SCHOOL. WORK, SERVICE BUREAUS ETC. 

• BARGAIN PRICED MINI COMPUTER UPGRADE. OEM List $4850 
A large OEM overstock makes these industry standard drives available al 
a traction of their current list price. Full size drives handle up to 10.5 inch 
reels of standard inexpensive 1/2 inch mag tape 19 inch rack mount or 
use right out of the box on steel shipping frame. 

SPECIFICATION SUMMARY: 9-track. 800 BPI. dual head (read after 
write). 45 IPS read/write. 200 IPS rewind. BOT/EOT sensing, 110 
VAC/60-Hz. solid stale, recent manufacture, all I/O signals TTL/DTL 
compatible, tension arm tape buffering, full control panel. Call or write for 
full set of technical specifications. 

INTERFACES: Electrovalue encourages the development of interfaces to 
popular systems Interfaces exist for popular minis and are being 
developed for several hobby computers If you'd like to develop and 
document an interface to a popular small system call to discuss 
discounts. 

ELECTROVALUE INDUSTRIAL INC. 

P.O. BOX 157-K fVj Phone reservations and 

MORRIS PLAINS, NJ 07950 questions are welcome 

EXT _201/267-1117 



We’re looking for EDUCATION 
Programs: 

SPECIAL EDUCATION/AID 

TO THE HANDICAPPED 

MULTI MEDIA COMPUTER INSTRUCTION 

TEACHER-AUTHORING LANGUAGES 

MANAGEMENT TRAINING 

SIMULATIONS 

Earn money while helping others. 
Write for our free Programmer’s 
Kit today! 

INSTANT SOFTWARE, INC. 
Submissions Dept. ^75 

Peterborough, NH 03458 


Listing continued. 


165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 
17 9 
180 
181 
182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

200 
201 
202 

203 

204 

205 

206 

207 

208 

209 

210 
211 
212 

213 

214 

215 

216 

217 

218 

219 

220 
221 
222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

239 

240 


INPUT LINE TASK? 

TASK?=LEFT?(TASK?,1) 

IF TASK?="N" OR TASK?="" THEN 350 
IF TASK?="Q" THEN 360 
IF TASK?="B" THEN GOSUB 1300 
IF TASK?="W" THEN GOSUB 1400 
IF TASK?="S" THEN 340 
GOTO 330 

340 INPUT "Switch Date (MM r DD)";SM%, SD% 

IF SM%<1 OR SM%>12 THEN 340 

IF SD%<1 OR SD%>DAYS%(SM%) THEN 340 

REC.1% =REC.NUM% 

DAY•1?=DAY? 

HOLD.l$=LINE.l$ 

HOLD.2?=LINE.2$ 

HOLD.3 ?=LINE.3 $ 

REC.NUM%=(FIRST%(SM%)-1)+SD% 

GOSUB 1100 
DAY.2 $=DAY$ 

REC.2%=REC.NUM% 

DAY?=DAY.1$ 

REC.NUM%=REC.1% 

GOSUB 1200 
DAY$=DAY.2$ 

LINE.l$=HOLD.l$ 

LINE.2 ?=HOLD.2 $ 

LINE.3?=HOLD.3$ 

REC.NUM%=REC.2% 

GOSUB 1200 
REC.NUM%=REC.1% 

GOSUB 1100 
GOTO 330 

350 GOSUB 1200 

IF TASK?="N" THEN 310 
DATE% =DATE% +1 

IF DATE%>DAYS%(NUM%) THEN DATE%=1:NUM%=NUM%+1 
IF NUM%>12 THEN NUM%=1 
GOTO 320 

360 GOSUB 1200 

CLOSE 1 
READ%=0 
RETURN 

REM QUIT 

400 PRINT CLEAR? 

STOP 

REM OPEN FILE 
1000 OLD.FILE%=0 

IF END #1 THEN 1010 
OPEN YEAR? RECL REC.SIZE% AS 1 
OLD.FILE%=1 
GOTO 1020 

1010 IF READ% THEN 1020 

CREATE YEAR? RECL REC.SIZE% AS 1 
1020 RETURN 

REM READ RECORD 
1100 END.FILE%=0 

IF END # 1 THEN 1110 

READ # 1,REC.NUM%;DAY?,LINE.1? r LINE.2?,LINE.3? 

RETURN 

1110 END.FILE%=1 

RETURN 

REM WRITE RECORD 

1200 PRINT # 1, REC.NUM%;DAY?,LINE.1?,LINE.2?,LINE.3? 

RETURN 

REM BLANK LINES 

1300 PRINT TAB(5);"Line (1, 2, 3 or ALL)"; 

INPUT LINE LN.NUM? 

IF LN.NUM?="" THEN 1310 
LN.NUM?=LEFT?(LN.NUM?,1) 

IF LN.NUM?="A" THEN LINE.1?=DASH?:\ 

LINE.2?=DASH?:LINE.3?=DASH? 

IF LN.NUM?="1" THEN LINE.1?=DASH? 

IF LN.NUM?="2" THEN LINE.2?=DASH? 

IF LN.NUM?="3" THEN LINE.3?=DASH? 

1310 RETURN 

REM WRITE LINES 


241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 

254 


1400 PRINT "Line #1";"- 

INPUT " ";LINE LN? 

IF LN?="" THEN 1410 
LINE.1?=LEFT?(LN?+BLANK?,30) 

1410 PRINT "Line #2";" - 

INPUT " ";LINE LN? 

IF LN?="" THEN 1420 
LINE.2?=LEFT?(LN?+BLANK?,30) 

1420 PRINT "Line #3";" - 

INPUT " ";LINE LN? 

IF LN?="" THEN 1430 
LINE.3?=LEFT?(LN?+BLANK?,30) 


1430 
END 

NO ERRORS DETECTED 
CONSTANT AREA: 8 

CODE SIZE: 3277 

DATA STMT AREA: 0 

VARIABLE AREA: 432 


★ « 


*•» 


RETURN 
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80 COLUMN GRAPHICS 



The Integrated 
Visible Memory for 
the PET has now been 
redesigned for the new 
12" screen 80 column 
and forthcoming 40 
column PET computers 
from Commodore. Like 
earlier MTU units, the 
new K-1008-43 package 
mounts inside the PET 
case for total protection. 
To make the power and 
flexibility of the 320 by 200 


The image on the screen was created 
hv the program below. 


10 VISMEM: CLEAR 
20 P=160: Q=100 
30 XP=144: XR=1.5*3.1415927 
40 YP=56: YR=1: ZP=64 
50 XF=XR/XP: YF=YP/YR: ZF=XR/ZP 
60 FOR ZI=-Q TO Q-l 
70 IF ZI<-ZP OR ZI>ZP GOTO 150 
80 ZT=ZI*XP/ZP: ZZ=ZI 
90 XL=INT(•5+SQR(XP*XP-ZT*ZT)) 
100 FOR XI=“XL TO XL 
110 XT=SQR(XI*XI+ZT*ZT)*XF: XX=XI 
120 YY= (SIN(XT)+. 4*SIN(3*XT))*YF 
130 GOSUB 170 
140 NEXT XI 
150 NEXT ZI 
160 STOP 
170 X1=XX+ZZ+P 
180 Y1=YY-ZZ+Q 

190 GMODE Is MOVE XI,Yl: WRPIX 
200 IF Yl = 0 GOTO 220 
210 GMODE 2: LINE Xl,Yl-l,Xl,0 
220 RETURN 


bit mapped pixel graphics display easily accessible, we have 
designed the Keyword Graphic Program. This adds 45 
graphics commands to Commodore BASIC. If you have been 
waiting for easy to use, high resolution graphics for your 
PET, isn't it time you called MTU? 

K-1008-43M Manual only $10 (credited toward purchase) 
k-1008-43 Complete ready to install package $495 

Mastercharge and Visa accepted 

Write or call today for our full line catalog describing all 
MTU 6502 products, including our high speed 8" Floppy 
Disk Controller for up to 4 megabytes of PET storage. 


iLIIJ 


7 Micro Technology Unlimited 

. 2806 Hillsborough Street 
, P.O.Box 12106 
Raleigh. NC 27605. USA 
19191833 1458 
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NOW 80 COLUMN PETS CAN HAVE MTU HIGH RESOLUTION GRAPHICS 



If you're an overburdened clerical worker, get your boss to implement this Heath program. 


Relief for the 
Hassled Clerk 

By Kathleen and D. C. Shoemaker 


M any workers see automation as 
a threat to their job security. It 
is therefore important that an em¬ 
ployer who is installing micros create 
a receptive atmosphere. 

One way is to find an application 
for a task that everyone sees as pure 
drudgery. For instance, many low- 
ranked clerks spend endless hours 
keeping track of time cards, time 
spent on jobs for cost accounting, and 
so on. If you can use a micro to ease 
their burdens, you can win them 
over, and break the barrier that 
sometimes scuttles the most well-in¬ 
tentioned efforts. 

This program, called Timekeeping, 
is just such an application. It keeps 
track of the time spent by a given 
worker on a particular job in a partic¬ 
ular shop. 

The information is recorded by the 
shop foreman on a time card, one for 
each worker, and turned in to the ac¬ 
counting office at the end of each 
work day. For example, in the com¬ 
pany we were working with, each 
employee had a clock number that he 
or she used to punch in and out. Each 
job was assigned a unique number 
for cost accounting purposes, and 
there were four shops—electrical, 
mechanical, rebuild and machine. 

For output, the chief accountant 
wanted a recap of each worker's total 
hours for each two-week pay period, 


Address correspondence to Kathleen and D. C. 
Shoemaker , 2000A Foxridge, Blacksburg, VA 
24060. 


the number of hours worked on each 
job and the number of hours worked 
in each shop. This information be¬ 
came the basis of the payroll submis¬ 


sion, and was used to cost out each 
job, both in direct and indirect labor 
hours. 

The program needed to be user- 


Vou may choose from the following:PRINT 


10 REN *** Erase HI9 screen 
20 RRINTCHR$<27> 2 "E" 

30 : 

40 PRINT" Timekeerins Program":PRINT 

50 PRINT" This set. of programs allows you to enter timekeeping information" 

60 PRINT"by Clock and Job Number* hours worked and the department- worked.” 

70 PRINT"There are limited error-trapping facilities* but you should be careful" 

80 PRINT"to enter the data correctly. Vou always have the option of pressina" 

90 PRINT"CTRL~C and restartina the program by typina RUN."SPRINT 
100 s 

110 REN *** This routine allows the user to alter the date in HDOS memory 
120 REM *** without returnina to HDOS. Useful for bookkeepina programs. 

130 ON ERROR GOTO510 
140 : 

150 PRINT:PRINT" The date currently in the computer is ";:GOSUB430 
160 LINEINPUT" Enter the desired date <DD-MMM-7V> <no chanae>; ";D* 

170 IFLEN < D$ > < 2THEN220 
180 GOSIJB40O 
190 : 

200 REM Menu 
210 : 

220 PRINTSPRINT" 

230 PRINT" 

240 PRINT" 

250 PRINT" 

260 PRINT" 

270 PRINT" 

280 PRINT" 

290 PRINT:INPUT" 

300 IP C.=lTHENLOftD"ENTER" * R 
310 IF C=2THENL0AD"WEEKS0RT" .. R 
320 IF C=3THENLOAD"SUM1"*R 
330 IF C*4THENLGflD"PRINTER 

340 IF C=5THENPRINT:PRINT" Prodram ends. Returnina to BASIC."SPRINT:END 

350 IF C=6THENPRINT:PRINT" Exitina to HDOS.":PRINT:SV5TEM 

360 PRINT: PF,’ I NT" Entry error. Try aaain. "SGOTO220 

370 : 

380 REN Routine for pokina the new date into memory 

398 : 

400 FOR J=8383T03391 
410 D3*=MID*<D$*J-8382 * 1> 

420 POKE J*R5C<D3*> 

430 NEXT J 

440 PRINT" The date is now set as "J 
450 : 

460 REM *** Retrieve date from HDOS and print 
470 : 

488 D2$="":FOR L=3383T08391:D2$«D2*+CHR$<PEEK<L)>:NEXT L 
490 F*RINT D2$ 

500 RETURN 

510 PRINT” Vou've typed somethina wrona. Try aaain.GOTO 150 

Listing 1. This is the menu program from which all other parts of the package are selected. It also 
establishes the date in the H8 memory under which the data files will be saved and retrieved. 


<l> 

< 2 > 

<3> 

<4> 

<5> 

< 6 > 

What, is your choice"SC 


Enter and sort daily data" 

Sort and Join files for summarization" 
Summarize files by Job or Clock Number" 
Formatted print routine" 

Exit from the Introduction to BASIC" 
Exit from the Introduction to HDOS" 
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friendly, save time and be accurate. 
The best approach seemed to be a 
menu-driven set of programs that 
would lead the computer operator 
through the sequence of steps re¬ 
quired, and produce the desired out¬ 
put almost automatically. 

The equipment available included 
a Heath H8 computer with 56K of 
memory, two 5-1/4-inch disk drives, 
an H14 printer and an H19 terminal. 
We wrote the package in Microsoft 
BASIC; formatting the output would 
be easier, and the programs would be 
more portable. 

Looking at Listing 1, the menu, you 
can see that there are a few nonstan¬ 
dard, system-specific items. The date 
routines at lines 400 and 480 take ad¬ 
vantage of the date stored in the H8's 
memory, which we used in creating 
data files you could subsequently 
identify by looking at the disk direc¬ 
tory; you need not read the data file 
itself to see the date on which it was 
created. 

This feature could be replaced or 
omitted if some other provision were 
made to assign dates to the data files. 

Note, too, that the operator can 
either exit from the menu to BASIC 
or to the disk operating system 
(HDOS). This is to aid error recovery, 
and can be modified once the pro¬ 
gram is running. Sample 1 is a copy of 
the screen display as presented to the 
operator. 

Listing 2 is the heart of the system; 
it is the program that creates and 
checks the data, and performs the ini¬ 
tial sort. The operator is prompted for 
each entry, and at the end of each 
complete time card entry is asked to 
verify the data. Errors can be correct¬ 
ed before they are recorded. 

Once all the data for a given date 
has been entered, it is saved in a set of 
files that will be used later by other 
parts of the program. 

Sample 2 is a copy of what the oper¬ 
ator sees on the screen during the 
running of Listing 2. There is one file 
for each category—clock numbers, job 
numbers and department names. 

The quick-sort routine that places 
these files in sequential order is fairly 
efficient if the number of data entries 
to be sorted is under 100. This is used 
when the original data will later be 
required for some other purpose. The 
unsorted data can be deleted at this 
point, either by the operator or under 
program control. If disk space is no 
problem, however, it might be better 
to leave it as a backup file, since it 


T i mekeep i ns Program 

This set of programs allows you to enter timekeepins information 
by Clock and Job Number., hours worked and the department worked. 

There are limited erroi—trapping facilities., but you should be careful 
to enter the data correctly. Vou always hawe the option of pressing 
CTRL-C and restartins the program by typing RUN. 


The date currently in the computer is 18-Jan-31 

Enter the desired date <DD-MMM-VV> <no charge>s 21-Jan-81 

The date is now set as 21-Jan-81 

Vou may choose from the following: 

<1) Enter and sort daily data 

<2> Sort and Join files for summarization 

<3> Summarize files by Job or Clock Number 

<4!> Formatted print routine 

<5> Exit from the Introduction to BRSIC 

<6> Exit from the Introduction to HDOS 

What is your choice? 

Sample 1. This is a copy of the CRT screen displayed to the operator when the menu is called up. Note 
that 18 January 1981 was the date in the H8's memory at the time the menu was called, but it was 
changed to 21 January 1981. 


Listing 2. This is the main program of the package. It allows daily time-card data to be entered, and 
does the initial sorting. In its present form, the original source data files are retained, but they could be 
automatically deleted after the sorting if disk space were a problem. 


10 I = 1: PR INTCHR* < 27 > S CHR* 6 69 .> 

20 D2$= " ":FOR L=8383 108391: D2*=D2$+CHk*<PELK<Li !>: NLX f L 
30 Dl$s" M :FOR L*8383T08334:D1 $=D 1 $+UHR$<PEEK<LJ>: 14EXT L 
40 C$=" ###”:*J*=" ###":H$=" ###.## 

50 Cl$="### ": J1$="### ":HI$="###. ## 

60 PRINT" The data you enter will be sawed under the date "#D2$J".“SPRINT 
70 XI=150:X2=200s X3=999:REM Xl=hidhest elk#, X2=max# Jobs, X3=hi=lhest Job# 

88 DIM C<X2> * J<X2)> P*<X3>,H<X2> * HI<X2>,H2<X3> 

90 PRINT"Departments: l=Electrical, 2=Machine, 3=Mechanical, 4=kebuiid, "; 
100 PR I NT " 5=Stc«p Entry" 

110 LIHEINPUT"What department ? ";D$<I) 

12€i IF Df<I)="1"THEN I)="Electrical":GGTG180 

130 IF < I >=" 2 "THEN D*<I>*"Machine ":GOTO130 
140 IF D*<i:> = "3" THEN D*< I >="Mechanical " :GOTO130 
150 IF D*a>="4"THEN D$<I>=*'RebuiId ":GOTO180 
160 IF D*<I>="5"THEN270 

170 PRINTCHR*< 7 ) J " Data input error. Re-type.":GOTU90 

ISO INPUT"Clock number "iC<I):K*C<I> 

190 IF<K< 10R K> 150>THENPRINTC-HRS<7>J" Data entry error. Re-type":GOTO 180 

200 INPUT"Job number "JJ<I>:G=..T< l > 

210 IF J(I>>999THENPRINTCHR$<?) S " Data input error. Re type.":GOTO20O 
220 INPUT "How many hours- on this Job "JH<I> 

230 PRINT:LINEINPUT'' Is this entry CORRECT <y or n> <y>?"Jft* 

240 I FLEFT$< A*,1>="n " THENPR I NT " Re-type the data. ": GO TO90 

250 HI <IO=Hl <K>+H< I >: H2<0)*H2<0>+H< I > 

260 1=1+1:PRINT:G0TG98 
270 F*="SV1:CLK"+D1$+".DAT" 

280 GPEN"0",#1,F* 

290 FOR X=1TG<1-1>:PRINT#1,USING Cl$;COO; 

300 PRINT#1,USING J1^;J<X>J 
310 F*RINT#1, USING H1*JH<X>J 
320 PRINT#1, " " ;D«-:X>, Olt: NEXT 

330 PRINT" Clock data has been sawed as ";F$:CLOSE#1 
340 F$="SVl:JOB"+Dl*+".DAT" 

350 OPEN"0",#1, FS 

360 FOR X=1T0< 1-1): F’RINT#1, USING J1*;J<X>J 
370 PRINT#1,USING C1*JC<X>; 

380 PRINT#1,USING HlSiHtX); 

390 PRINT#1," ";D$<X>,D1$:NEXT 

400 PRINT" Job data has been sawed as ";F$:CLOSE#1 

410 F*="SV1:DEPT"+D1*+".DAT" 

420 QPEN"0",#1,F$ 

430 FOR X=1TO <I-1>:PRINT#1,D* OO, 

440 PRINT#1,USING C1*;C<X>; 

450 PRINT#1,USING J1T;J<X>J 
460 PRINT#1, USING H1$;HOO J 
470 PRINT#1," ";D1$:NEXT 

48G PRINT" Department data has been sawed as " :Ft: CLOSE#1 

490 CLEAR600©: N= 1: DIM A* <500;: PR I NT: PR I NT " Sort i ns Rout i nes ": PR I NT 

500 PRINT" Readina clock number data file..." 

510 Dl$="":FOR L=8383T08384:D1$=D 1$+CHR$ <PEEK < L > >:NEXT L 
528 F*="SV1:CLK"+D1$+".DRT 
530 OPEN"I",#1, 

540 LINEINPUT#1,A*<N > 

550 IF EOF<1>THEN5S0 
56.0 N=N+1 


570 GOTO540 
580 CLOSE #1 

599 F’R I NT " Sort infl... ": PR I N T 

600 FOR J= 1 TON:FORK= 1 TON:IFfi* < J > >A$ < K > THEN620 
610 SWAP Ftt<J>,flS<K> 

62© NEXT:NEXT 

630 PRINT" " S Ni"cloek numbers were sorted."SPRINT 
646 F$="SV1:CSORT"+D1 $ + 1 ".DAT" 

650 OPEN "0",#1,F$ 

660 FOR M=1TON:PRINT#1,fl$<M>:NEXT 

670 CLOSE:PRINT" Sorted data sawed as ",*F$:GOTO680 


(More _. 
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The data you enter will be sawed under the date 21 -Jan -31 . 

Departments: l=Electrical, 2=Mach 1 ne, 3=Mechanical> 4=RebuiId, 5=Stop Entry 


What department ? 1 

Clock number ? 122 

Job number ? 101 

How many hours on this Job ? 11.5 


Is this entry CORRECT <y or n) <y>?y 


Departments: l=Electrical, 2=Machine.> 3=Mechanical, 4=Rebuild, 5=Stop Entry 


What department ? 3 

Clock number ? 123 

Job number * ? 119 

How many hours on this Job ? 9.25 


Is this entry CORRECT <y or n> <y>?y 

Departments: l=Electrical, 2=l>1achine, 3=Mechanical , 4=Rebuild.» 5=Stop Entry 
What department ? 


Sample 2. The CRT display while the data entry Listing 2 is in use. Note that the operator had to enter 
a Y at the end of the time card entry , thus offering an opportunity to correct the entry. 


could always be retrieved, re-sorted 
and used if a sorted data file were 
lost. 

Finally, the program returns the 
operator to the menu to either change 
the date in memory and enter the 
next day's data, or to go on to some¬ 
thing else. 

When the data for a pay period has 
been gathered, the operator can sum¬ 
marize each category either by clock 
number or job number. This is often 
a useful cross-check, and would be 
tedious if not for the next set of 
programs. 

Listing 3 selects the desired files 
and concatenates them for summari¬ 
zation. The product is a temporary 
file called "SORTDATE.DAT," 
where the date is the current date in 
the H8's memory. Since this is a tem¬ 
porary file, you don't really need to 
worry about the date, but under cer¬ 
tain circumstances it might be a good 
idea to keep the file for backup. 

After the concatenated files have 
been created, the summarization pro¬ 
grams can be run. These are in two 
parts because of conflicting variables; 
it was easier to create another tempo¬ 
rary file than to worry about acciden¬ 
tal collisions of data. 

Listing 4, the first part, reads each 
presorted entry, and, if the current 
one is the same as the last one, sums 
the two values. If not, it begins a new 
account. This is then saved, and List¬ 
ing 5, the second part, is called in. 
The temporary file is reread and 
printed to the device specified. You 
are then returned to the menu. 

The last program, Listing 6, is a 
simple formatting routine that per- 



From Addmaster Corporation — a self- 
contained paper tape punch which makes 
5, 6, 7 or 8-level tapes at speeds up to 50 
cps. Parallel data keyboard inputs, manual 
back space, tape low lamp, TTL level com¬ 
patible, 5-8 lever (ANSI), optional RS232C 
I/O serial port are* features. Maximum 8” 
reel, standard hub. (1000 feet). Optional 
attachment for standard fanfold tape. 
Contact Addmaster Corporation, 416 Juni- 
pero Serra Drive, San Gabriel, CA 91776. 
Telephone: (213) 681-3098 ^171 


Computer compatible 
Paper Tape Punch 


Sprint 68 
Microcomputer 



CONTROL COMPUTER 
DEVELOPMENT SYSTEM 

6800 MPU, serial I/O, 48K RAM, dual 8" 
drives, WIZRD multitasking DOS. editor, 
assembler, 12K BASIC, all tor $3995. 

OPTIONS 

C, PL/W, PASCAL, FORTRAN, EROM pro¬ 
grammer, analog I/O. parallel I/O, 488’ 
GPIB interface, CMOS RAM/battery, power 
fail detect/power on reset 

Winfek Corp. ^163 
1801 South Street 
latayette. IN 47904 
317-742-8428 




TRS-80* COMPATIBLE, 

IBM SELECTRIC®-BASED 
I/O TERMINAL with 
ASCII conversion installed: $645.00 

Many Other Items Available: 

Tape Drives; Cable; 

Cassette Drives; Wire; Power Supplies (5 volt 35 
amp, others); Displays; Cabinets; Transformers; 
Heat Sinks; Printers: Components. 

Send for free catalog. 

WORLDWIDE ELECT. INC. 
130 Northeastern Blvd. 
Nashua, NH 03062 ^122 

Phone orders accepted using 
VISA or Master Charge 
TOLL FREE 603-889-7661 • 1-800-258-1036 

TRS-80 i* a trademark of the Radio Shack Division of Tandy Corporation 
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mits printing of a sorted clock-num¬ 
ber file. This particularly interested 
the chief accountant of the company 
we were working with. 

Conclusion 

It would be relatively easy for the 
owner of a small business to enter 
these programs into his or her per¬ 
sonal computer for that particular ap¬ 
plication. But if you're interested in 
the concepts behind this package, we 
recommend that you look around 
your own office and see what similar 
operations are being done manually— 
jobs requiring a lot of data manipula¬ 


tion and processing, or formatting. 

While your application may not be 
just like this one, chances are there 
are some similar, repetitive clerical 
functions that could be done better, 
faster and with greater accuracy. 
Even if no time can be saved, the in¬ 
crease in accuracy and the more us¬ 
able format of the finished product 
may make it worthwhile. 

Once a small business commits it¬ 
self to using microcomputers, many 
other applications will suggest them¬ 
selves, as soon as the people involved 
become used to the idea of a comput¬ 
er in the office. ■ 


10 PRINTCHR$<27>#"E":CLEAR<16000}sDEFINT A-ZsDIM ft$<350>:1=1 

20 Dl$=.FOR L=83S3T08334s D1$=D1$+CHR$<PEEK<L>>5NEXT L 

30 ON ERROR GOTO310 

40 PRINT” This program allows you to identify a series of data files to be” 
50 PRINT "sorted., as for a week's worth of entries. Type the name in the form" 

60 PRINT"'nnnxx' where 'nnrr' represents the type of file <e.g... clk> and 'xx - '" 

70 PRINT "represents the date the file was created 17>. Do not type the" 

80 PRINT"system number CSVl:> or the extension <.DAT> as these will be added" 

90 PRINT"automatically."SPRINT 

100 LINEINPUT" Where do you want to put the sorted file <SV1:>? " i W$ 

110 LINEINPUT" Enter the name of the file to sorts "iM* 

120 IF ui$=" "THEN W*= "SV1 sSORT" +D1 *+ ".DRT" 

130 Ml$="SYls"+M*+".DAT"sOPEN"I'M >M1* 

140 IF EOF < 1>THEN160 

150 LINEINPLIT#l,fl*<i:> SPRINT I 5 s 1=1 + 1: G0T014Q 

160 CLOSES PRINTSLINEINPUT" Do you hawe another file <n>? ";B* 

170 IFLEFT*<B$, 1 !>="y”THENl 10 
180 C=Is B=I 

190 C= I NT < C/2 > s PR I NT C* 5 IF C-=0THEN270 
200 D=1SE=B-C 
210 F=D 

220 G=F+Cs IF fl*>CFX=fi*<G:>THEN250 

230 SWRP R$<F>,R*<G>SF=F-C!IF F<1THEN250 

240 GOTO220 

250 D=D+1sIF D>E THEN190 

260 GOTO210 

270 0PEN"0",#1,W$ 

230 FOR X=2T0 I 

290 PRINT#1,R*<X>sNEXT XsCLOSE 
300 LORD" INTRO" .. R 

310 PRINT" Error in file name or file non-existent. Re-enter."sGOTOl10 


Listing 3. This program combines daily sorted data files for use with the summarization programs, or 
for storage as weekly or biweekly records. 


18 PRI NT CHR$ < 27 l " E " J " Li st- Sum mar i zat i on Pr oar am " s PR I NT 

28 PRINT" This program prints a summarization of Clock or Job Number files#" 
30 PRI NT "depending on the file name you enter. To run., enter the name of the" 
48 PRINT"data file you want. Use the following formats"SPRINT 
50 PRINTTRB<25> i "FILENAME"s PRINT 

68 PRINT"where 'FILENAME'' may be any file name you want., such as 'SORT01 
70 PRINT "or ''CS0RT22". " s PRINT 
80 CLEAR16000:N=1s DIM A$<400> 

90 Q=1000s REM Set Q for range of Job Numbers 
100 DIM K<Q>.. S<Q> 

110 LINEINPUT" Enter the name of the file to summarizes ";F1T 

120 F$="SV1 s "+F14f+". DAT" 

130 PRINTSPRINT” Reading ";Ffile... "J 
140 N=1 

150 OPEN "I",#1,F$ 

160 LINEINPUT#1,R$<N> 

170 IF EOF Cl!) THEN200 
180 H=N+1 
190 GOTO 160 

280 CLOSE#1s PRINT"done."s PRINT 

210 REM Read the values to be compared and summarized 
220 FOR M=1T0 N 

230 K<M> =URL.<LEFT'S<A$<M>#3>>!REM Get a value for the first Job Number 
240 S<M>=URL<MID4?<R*<M>#23#6>>sREM Get a value for the first Hours Worked 
250 NEXT M 

260 PRINT" Writing the temporary data file... "J 
270 0PEN"0",#1#"SV1sTEMP.DRT" 

280 FOR M=1TGN 

290 PRI NT# 1.. K<M> # S<M> 

300 NEXT M 

310 CLOSE# 1 s PRINT"done. " 

320 LOAD"SUM2"»R 


Listing 4. This is the first of a two-part program to read a file created by Listing 3, and summarizes 
either the job numbers or the clock numbers. 



CH1PS & 


DALES 


Specializing in memory Chips 


THE INFLATION 
FIGHTERS! 


By carrying a Specialized 
Product Line; we are able to 
get large discounts through 
volume buying. These savings 
are passed on to you! 

*We buy from Manufacturer’s 
Authorized Distributors. All 
Chips are fully Guaranteed. 
'Also we won’t carry any 
quality product unless we’re 
able to provide prompt service 
at rock bottom prices. 


_ RAM — 


41 16 200ns 8/$16.25 
2114L 300ns 8/$18.45 
4164 200ns $27.00 

— EPROM — 

2716 (5v)450ns 8 / $5.35 ea. $5.75 ea. 
2732 (5v)450ns8/$13.50ca. $14.50 ea. 


NEW Products Coming 
74LS series 
CMOS 4000 series 


Call for quantity pricing 

Please allow up to 3 wks. for 
Personal checks to clear 

Master charge 
VISA accepted. 

Add $2.50 Shipping & Handling 
C.O.D. $3.00, Wash, residents add 
5.4% Sales Tax 


CHIPS & DALE .,70 
P.O. Box 31607 
Seattle, Washington 
Zip 98103 


1-206-524-9126 


CHIPS & 

& DALE 

Specializing in memory Chips 
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FLOPPY DISK DRIVES 

40-track 5V* ‘'FLIPPY’' 

ONLY S295 

Includes Case and Power Supply 

2-Drive Cable $14.95 

8” Single Sided Drive 

ONLY S489 

Includes Case and Power Supply 

1, 2 & 4 Drive Enclosures and 
Power Supplies Available 

CORSAIR COMPUTER CORPORATION 
7952 Hwy 80 West ^ 346 
Fort Worth, TX 76116 
817-244-8051 


MEMOREX 

FLEXIBLE DISCS 


WE WILL NOT BE UNDER¬ 
SOLD!! Call Free (800)235-4137 

for prices and information. Dealer 
inquiries invited and CO.D.’s 
accepted 



PACIFIC 

EXCHANGES 

100 Foothill Blvd. 
San Luis Obispo,CA 
93401. In CaL call 
(800)592-5935 or 
(805)543-1037 
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10 REN This is the second part of the summary program 
20 CLERR600U:Q=2000:PRINT 
30 DIM K<Q),S<Q> 

40 LINEINPUT" Where do you want the summary <TT:,LP: or a disk)* "JD* 

50 PRINT:LINEINPUT" Name the print-out: "iN* 

60 PRINT" Now reading temporary data file for summing.:PRINT 
70 ';<$=“ ### ": V*- " ###. ## " 

80 OPEN"I",#1,"SV1:TEMP.DAT" 

90 N=1000 

160 INPUT#1,K<N>,S<N> 

110 IF EOF CD THEN14© 

120 N*N+1 

130 GOTO100 

140 CLOSE#1 

150 0PEN"0",#1,D$ 

160 PRINT#1,TRB < 20)iNS:PRINT#1,:PRINT#1,: 

170 PRINT#1,TRB <12 >;"Number Hours" 

180 PR I NT# 1, TflBC 12) J "- -": PRIHT#1,: 

190 REM Subtotal routine 
200 M* 1000 
21© S<K<M>)=0 
220 5<K<M)>=S<K<M>> +S< M> 

230 M=M-«T: IF MXN+1)THEN330 
240 IF K<M)=K<M-1)THEH220 
258 IF K < M > < >K<M—1)THEN GOSUB280 
260 GOTO210 

270 REM Printing subroutine 
200 F’R I NT# 1.. TRB < 15) # 

290 PRINT#1,USING X*JK<M-1>J 
300 PR I NT# L" "J 

318 PRINT#1,USING VS i S <K <M-1>) 

328 RETURN 

330 CLOSE:LORD"INTRG",R 


Listing 5. The second part of the summarization program. This is a separate program to prevent the 
data collision possible if the entire summarization is done at one time. 


10 PRINTCHR$<279J"E"#TRB<20> S "Formatted File Print Routine":PRINT 

20 PRINT" This program will print a sorted Clock Number file to the line" 

38 PRINT"printer, causing each clock number to be printed on a separate page." 
40 CLEAR16000:M=1:DIM H*<350 >:PRINT 

50 LINEINPUT" Enter the name of the file to print- <NRMEDD): "JD1$ 

60 D$="SV1:"+D1$+".DAT" 

70 OPEN ,, r\.#l..D$ 

80 LINEINPUT#l,fi*<M> 

90 IF EOF< 1 >THEN110 
100 M=M+1:GOTO80 
110 CLOSE#1 
120 M=M+i:N=l 
130 P$="LP: " 

148 0PEN"0".#1 .Pt 
15©- PRINT#1,R$<N) 

168 N=N+1 

170 IF LEFTS < RS <N) .• 3) < >LEFTS < R* < N-1 >. 3> THENPRI NT# 1.. CHRS <12) 

180 IF N=MTHEN190ELSE GOTO150 

190 C'LQSE#1 

200 LORD" INTRO".. R 


Listing 6. This prints a formatted dump of the clock number file on the printer (or any other device 
named in line 160). It keeps each clock number on a separate page to facilitate record checking ac¬ 
cording to the office procedures in the company for which it was originally written. It could have been 
done in a variety of ways. 


TAR HEEL SOFTWARE SYSTEMS 

“Affordable Software for Small Business” 
PROUDLYANNOUNCES 

REAL ESTATE BOOKKEEPING SYSTEM 


a disk-based fully-integrated system including 
cash journal, general journal, tenant ledger, 
landlord ledger, monthly landlord statements, 
balance sheet, P & L statement by profit 
centers, and more, all for $150 postpaid. 
(North Carolina orders add 4% sales tax.) 
Free continuing update service included. 
Minimum hardware: TRS-80 Model I, 32K, 

2 disk drives, line printer. Versions for 
TRS-80 Model II and III, Apple II and 
Commodore 2001 Series coming soon. Watch 
for announcement of other small business 
applications software in the months to come. 
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TAR HEEL SOFTWARE 
SYSTEMS, INC. 

536 S LEXINGTON AVE P O BOX 340 
BURLING TON. NORTH CAROLINA 27215 

nimiuiiiiiiiiijiiiiiiiH 


‘68’ MICRO 
JOURNAL.. 

6800-6809-68000 

★ The only ALL 68XX Computer Magazine 

USA 

1 Yr. - $18.50 2 Yr. - $32.50 3 Yr. - $48.50 
•Foreign Surface Add $12 Yr. to USA Price 
Foreign Air Mail Add $35 Yr. to USA Price 
‘Canada & Mexico Add $5.50 Yr. to USA Price 


OK, PLEASE ENTER MY 
SUBSCRIPTION 
Bill my: M/C □ - VISA □ 

Card #_ 

Expiration Date_ 

For □ 1-Yr. □ 2 Yrs. □ 3 Yrs. 

Enclosed: $ _ 

Name_ 

Street _ 


State_Zip 

‘68’ MICRO JOUNRAL ™ 

3018 Hamlll Road 

_ HIXSON. TN 37343 _ ^132 






If You've Written an 
Extraordinary Program - 
We'd Like to Publish It! 


Programs needed for MANAGE¬ 
MENT applications: 

PERT & CPM SCHEDULING 
PREDICTIVE MODELING 
DECISION-MAKING SIMULATIONS 
PRODUCTION SCHEDULING 
EXPENSE ANALYSES 


Royalty checks may be in YOUR 
future. Write for our free Pro¬ 
grammer’s Kit today. 

INSTANT SOFTWARE, INC. W5 
Submissions Dept. 
Peterborough, NH 03458 
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When it comes to 
microcomputer software 
we wrote the book. 


How do you stay up-to-the-minute 
with the rapidly changing world of 
microcomputer software? Get the 
Lifeboat Catalog. 

The Latest Innovations 
The new Lifeboat Catalog is packed 
with the latest state-of-the-art software. 

And if we publish a new program after 
the latest catalog has gone to press, we 
enclose a flash bulletin in your copy. 

The Greatest Selection 
Because Lifeboat is the world's largest pub¬ 
lisher of microcomputer software, our catalog 
offers you the greatest selection of programs for busi¬ 
ness, professional and personal use. Our more than 
200 programs range from integrated accounting and 
professional practice systems to office tools for book¬ 
keepers and secretaries to sophisticated tools for pro¬ 
grammers. Included are business systems, word 
processors, programming languages, database man¬ 
agement systems, application tools and advanced sys¬ 
tems utilities. 

We specialize in software that runs on most small 
business computers. Our more than 60 media formats, 
including floppy disks, data cartridges, magnetic tape 
and disk cartridges, support well over 100 computer 
brands of domestic and foreign manufacture. 



Get Full Support 

We give the crucial dimension 
of after-sales service and full 
support to everything we sell. 
That includes: 

•A telephone hotline where 
technical and customer service 
representatives will answer your 
questions 11 hours a day. 

•An update service for software and 
documentation. 

•Telephone, telex and mail-order service at the 
New York headquarters and at overseas offices in 
England, France, Switzerland, West Germany and 
Japan. 

•Export service providing software delivery to six 
continents. 

•Subscriptions to Lifelines ™, the monthly magazine 
that offers comparative reviews, tips, techniques, iden¬ 
tified bugs and updates that keep you abreast of 
change. 

Get It Now 

Lifeboat now serves tens of thousands of satisfied 
customers with our breadth of up-to-date, fully tested, 
fully supported and competitively priced software. 

You may not need all we offer, but we offer just what 
you need. After all, we wrote the book. 


Lifeboat Associates 
1651 Third Ave 
New York. N Y. 10028 
Tel: (212) 860-0300 
Telex: 640693 (LBS0FT NYK) 
TWX: 710-581-2524 

Lifeboat Associates GmbH 
P0 Box 168. Aegerrstrasse 35 
CH 6340 Baar.^witzerland 
Tel: 042-31-2931 
Telex: 865265 (MIC0 CH) 


Lifeboat Inc. 

OK Bide . 5F 
1-2-8. Shiba-Daimon 
Minato-ku, Tokyo 105, Japan 
Tel: 03-437-3901 
Telex: 2423296 (LBJTYO) 

Intersoft GmbH 


Lifeboat Associates. Ltd. 

P0 Box 125 

London WC2H 9LU. England 
Tel: 01-836-9028 
Telex: 893709 (LBS0FTG) 


LIFEBOAT WORLDWIDE offers you the world's largest library of software. Contact your nearest dealer or Lifeboat: 

[~Mail coupon to: Lifeboat Associates, 

1651 Third Avenue, New York, New York 10028 
or call (212) 860-0300. 

□ Please send me a free Lifeboat Catalog. 

□ Please send me Lifelines subscription information. 


Lifeboat Associates. SARL 

_ - - 10. Grande Rue Charles de Gaulle 

D-8045 Ismaning. W Germany 92600 Asnieres. France 
Tel: 089-966-444 Tel: 1-733-08-04 

Telex: 5213643 (IS0FD) Telex: 250303 (PUBLIC X PARIS) 


Schlossgartenweg 5 
>Ismaning. 


^312 


lifeboat Associates 

Software with full support 


Name_ 

Company- 
Street_ 


City_ 


Title 



SOFTWARE 
R~ 


-State. 


-Zip. 


L 


Lifelines is a trademark of Lifelines Publishing Corporation. 
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You don't have to have a TRS-80 to enjoy TI's Speak and Spell. 


Let Your Micro Speak'2*U*2 

By Chris Wieland 


L ike many computer hobbyists, 
I've always wanted to add a 
speech synthesizer to my system, but 
haven't had the money. Happily, this 
situation has recently been remedied. 
The Percom Data Company has a cir¬ 
cuit board called Speak-2-Me-2 that 
interfaces Texas Instruments' Speak 
& Spell to the TRS-80. 

Now, that may be exciting to many 
of you, but I'm sure the rest are say¬ 
ing: "Swell, another interesting de¬ 
vice for all those other people who 
have TRS-80s. But what about my 
Apple (or PET, or OSI, or home-brew 
system)?" Well, don't give up yet. As 
long as you have an eight-bit parallel 
port (or, more specifically, five bits of 
output and one of input) and can do a 
little machine-language program¬ 
ming, you too can use the Speak-2- 
Me-2. 

Specifically, Percom's interface 


card gives you access to the nearly 
300-word vocabulary of the Speak & 
Spell learning aid. This word list in¬ 
cludes the numbers 0 through 10, the 
26 letters of the alphabet, and a vari¬ 
ety of nouns and verbs which can be 
used in making up your own sen¬ 
tences. The words are spoken in the 
same clear voice heard in normal op¬ 
eration of the Speak & Spell, but now 
your computer controls the order in 
which they are spoken. 

How the Speak & Spell Does It 

Believe it or not, there are only four 
integrated circuits (ICs) on the Speak 
& Spell circuit board, and two of 
these are identical ROM chips. Of the 
remaining ICs, one is a modified ver¬ 
sion of TI's popular four-bit micro¬ 
processor chip, the TMS 1000, and 
the other is TI's speech chip, or the 
TMS 5100. 


The speech synthesizer chip and 
the two ROM chips form the heart (or 
rather voice) of the Speak & Spell ma¬ 
chine. The microprocessor chip, or 
controller, is merely used to tell the 
synthesizer chip which word to speak 
next. (It also monitors the keyboard 
and controls the alphanumeric dis¬ 
play seen in normal use of the Speak 
& Spell.) 

It is the speech synthesizer chip 
that does all the work associated with 
speech synthesis. Fortunately, TI de¬ 
signed its speech synthesizer chip to 
be interfaced with most microproces¬ 
sors, and thus it is fairly simple to re¬ 
place the Speak & Spell's controller 
with whatever processor chip your 
system is currently running on. 

Taking Control of 
Your Speak & Spell 

What occurs during synthesis of a 
word is that a 16-bit address is sent by 
the controller to the synthesizer chip 
four bits at a time. The synthesizer 
chip uses this address to look up a 
string of data from the ROMs which 
it uses for the synthesis of speech. 

The synthesizer chip uses a form of 
speech synthesis known as linear 
predictive coding (LPC). This coding 
method allows for a relatively slow 
data rate of 2400 bits per second (i.e., 
the rate new information must be ob¬ 
tained from the ROM storage during 
speech synthesis) while still maintain¬ 
ing a high quality of speech. (See Refs. 
1 and 2 for a detailed description of 
the synthesizer chip's internal archi¬ 
tecture and speech coding method.) 

Address correspondence to Dr. Chris Wieland, 
Dept. EPO Biology, University of Colorado—Boul¬ 
der, Boulder, CO 80309. 


Listing 1. 6502 machine-language driver for controlling Speak & Spell talking machine via Per¬ 
com's Speak-2-Me-2 interface. Driver is written for a microprocessor with a 1 MHz clock. Parts 
labeled as "STUFF" are just that; that is, steps necessary for the Speak & Spell to run, but their 
function is not explained in Percom's instruction manual. 

*****MACHINE LANGUAGE DRIVER FOR SPEAK-2-ME-2 INTERFACE***** 

*****USING A 6502 PROCESSOR AND TWO 8-BIT PARALLEL PORTS**** 


0000 

START 

0RG 

*0F 00 





0000 

STORE 

EQU 

*0F60 

***ST0RAGE FOR 

POKED #S 

0000 

0UTP0R 

EQU 

*F 100 

***8 

BIT 

OUTPUT 

PORT 

0000 

INP0RT 

EQU 

*F 102 

***8 

BIT 

INPUT 

PORT 


************************************ *********************** 
*********************************************************** 


0 F 0 0 

A2 

05 


RESET 

LDX 

#*05 

*********************** 

0F02 

A9 

00 



LDA 

#*00 

*** 

SEND OUT FIVE 

*** 

0F04 

20 

40 

0F 

AGAIN 

JSR 

STROBE 

*** 

ZEROS TO CLEAR 

*** 

0F07 

CA 




DEX 


*** 

SPEAK & SPELL 

*** 

0F08 

D0 

F8 



BNE 

AGAIN 

*********************** 

0F0A 

A9 

80 



LDA 

#*80 




0F0C 

4C 

40 

0F 


JMP 

STROBE 

*** 

RETURN TO BASIC 

*** 


*********************************************************** 

0F0F A9 00 SPEAK LDA #*00 ***ENTER HERE TO TALK** 

0F11 20 40 0F JSR STROBE , Moi 
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MOTOROLA 
MC 682! 


Listing 1 continued. 



0F14 

A2 

05 


0F16 

BD 

60 

0F 

0F19 

20 

39 

0F 

0F1C 

CA 



0F1D 

D0 

F7 


0F1F 

A9 

80 


0F21 

20 

40 

0F 

0F24 

A9 

A0 


0F26 

20 

40 

0F 

0F29 

A9 

E0 


0F2B 

20 

40 

0F 

0F2E 

A9 

00 


0F30 

20 

40 

0F 

0F33 

AE 

02 

FI 

0F36 

10 

FB 


0F38 

60 



0F39 

48 



0F3A 

A9 

20 


0F3C 

20 

40 

0F 

0F3F 

68 



0F40 

49 

FF 


0F42 

49 

08 


0F44 

8D 

00 

FI 

0F47 

48 



0F48 

68 



0F49 

48 



0F4 A 

68 



0F4B 

Efl 



0F4C 

49 

08 


0F4E 

8D 

00 

FI 

0F51 

60 




LDX #$05 

GETONE LDA STORE,X 
JSR OUTCHR 
DEX 

BHE GETONE 

LDfi #$80 
JSR STROBE 
LDfi #$A0 
JSR STROBE 
LDfi #$E0 
JSR STROBE 
LDfi #$O0 
JSR STROBE 

BfiCKUP LDX INPORT 
BPL BACKUP 
RTS 

OUTCHR PHR 

LDfi #$20 
JSR STROBE 
PLfl 

STROBE EOR #$FF 
EOR #$08 
STfl OUTPOR 
PHfl 
PLfl 
PHfi 
PLfl 
NOP 

EOR #$08 
STfl OUTPOR 
RTS 


*********************** 
**SEND 16-BIT ADDRESS** 
**4 BITS AT A TIME *** 
**THEN SEND A 2ER0 *** 
*********************** 

*********************** 


*** OTHER *** 
*** STUFF *** 
*** NEEDED *** 
*** TO RUN *** 
*** SPEAK & *** 
*** SPELL *** 


*********************** 

*********************** 
***LOOP TILL NOT BUSY** 
*********************** 

*********************** 
***MORE UNEXPLAINED *** 
*** STUFF *** 

*********************** 

*********************** 
***INVERT ADDRESS,SET** 
***STROBE & WAIT 20MS** 


*** DELAY *** 
*** DELAY *** 
*** DELAY *** 
*** DELAY *** 
*** DELAY *** 
*** CLEAR STROBE *** 


***CHANGE STROBE BIT*** 
*********************** 


SPEAK-2-ME-2 
16-PIN BUS 



r 


6 


5 


4 

SIDE A 
OUTPUT 

2 


0 

PARALLEL 

PORT 

7 


6 


5 


4 

3 

SIDE B 

INPUT 

2 


0 



Fig. 1. Connections between the Speak-2-Me-2 in¬ 
terface card and a parallel port (Motorola's 
MC6821). Although the Speak-2-Me-2 intercon¬ 
necting cable comes with a 40-pin edge connector 
on one end, only 16 lines are used and the other 
end of the cable (that plugged into the interface 
board) is a simple 16-pin DIP. For the above con¬ 
nections I cut off the 40-pin edge connector and 
soldered the wires directly to the parallel port. 


Using the data obtained from the 
ROM chips, the synthesizer recreates 
the waveform of the previously cod¬ 
ed word, using an on-board eight-bit 
digital-to-analog converter (DAC). 
The DAC's output signal is processed 
by a low pass filter, amplified, and 
sent to the small speaker on the front 
of the Speak & Spell, where it is heard 
as a clear male voice. 

The Speak-2-Me-2 kit costs $69.95, 
and includes an instruction manual 
which shows you how to modify the 
Speak & Spell circuit board to disable 
the TI processor and replace it with 
your system's own microprocessor. 
The single-sided circuit board includ¬ 
ed with the kit performs the neces¬ 
sary buffering of data lines between 
the parallel port and the synthesizer 
chip, and replaces the battery-based 
power supply of the Speak & Spell. 

Also included is the all important 
list of addresses which must be sup¬ 
plied to the synthesizer chip to say 
the particular word or phrase stored 
at that address. 

For those of you with a TRS-80, 
Percom supplies a 40-pin intercon¬ 
necting cable that hooks up to your 
expansion interface or to your printer 
cable adapter. In addition, a Level II 
software driver program is included 
in the instructions. 

I should say that I have not tested 
the TRS-80 interface plug and soft¬ 


ware. But the interface supplied has 
given me no problems when used 
with my Ohio Scientific Cl-P and 
home-brew Motorola 6821 parallel 
port. 

Software and Hardware 

Fig. 1 shows how I connected the 
Speak-2-Me-2 interconnecting cable 
(after cutting off the 40-pin edge con¬ 
nector) to my parallel port. The 
MC6821 by Motorola has two eight- 
bit parallel ports (sides A and B) in 
which each bit can be individually 
programmed to act as an input or an 
output. I chose to configure the full 
eight bits of port A as output and port 
B as input, but it would be possible to 
get by using only one of the two sides 
by configuring a single side with both 
input and output lines and slightly 
modifying the program logic. 

Listing 1 shows the 6502 machine- 
language program I use as a driver 
program for speech synthesis. Note 
that the program obtains the 16-bit 
address of the word it should say 
from the four most significant bits of 
memory locations S0F61-0F65 (hex) 
which have been previously poked 
into place by a BASIC program (List¬ 
ing 2). This BASIC program, written 
in OSI's Microsoft BASIC, can run 
with only 4K of memory, and in¬ 
cludes lines (100-220) which poke 
the machine-language driver in place 


each time the program is run. The 
machine-language program is called 
as a user function whenever a word is 
to be spoken. 

Note also that memory location 
$0F60 must contain a zero (line 50) 
for the program to work. 

With this BASIC program you may 
enter up to 50 consecutive words for 
the Speak & Spell to say. Other im¬ 
portant points are given as comments 
in Listing 2. 

I have also prepared a timing dia¬ 
gram (Fig. 2) of the functions carried 
out by the machine-language pro¬ 
gram in Listing 1. This should help 
anyone with another microprocessor 
to use the Speak-2-Me-2 interface 
with his own parallel port. If you can 
program your machine to recreate 
the timing signals of Fig. 2, you 
should have no trouble in using the 
Speak-2-Me-2 interface to run the 
Speak & Spell's speech synthesizer. 

Increasing Your Vocabulary 

Some other possibilities which you 
might also consider include increas¬ 
ing the Speak & Spell's vocabulary 
with additional ROM speech mod¬ 
ules, available from TI for under $20. 
Percom does not tell how to add these 
in their instructions, but it shouldn't 
be too difficult to find out what line is 
used to access added ROM modules 
during normal use of the Speak & 
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SINGLE BOARD 
COMPUTER 
$49.95 



The MASTER CONTROLLER 


BOARD contains: 

Z-80 Microprocessor: will run 
8080/8085 and Z-80 programs. 
72- Parallel I/O lines; three 8255s 
Keyboard controller: 8279 
(also can control a 16 digit 
seven segment display) 

12K- EPROM: three sockets for 
2708,2716, 2732, 

2K-RAM: 2114s 
8 - Sixteen bit counter timer 
channels: one 8253 and one 
AMD 9513 

2 - Serial I/O ports; one Z-80 SIO 
chip. One port has an RS-232 
interface and connector. 

1 - High speed arithmetic 
processor: AMD 9511 or 
AMD 9512 

All the I/O chips are memory 
mapped AND I/O mapped. A 
bus expansion connector is 
provided. Can be operated on 
5 volts only. 

All this on one board less than 
nine inches on a side 

Only three LSI chips (Z-80, 8255, 
and EPROM) plus support gates 
and buffers are required for a 
working controller. 

BARE BOARD $49.95 
With documentation. 

MINIMUM KIT $99.95 Includes bare 
board with documentation, one each 
Z-80, 8255, 2708, two 2114s, and 
support gates and buffers, all socketed. 

MONITOR $39.95 This program allows 
a TTY or CRT to control the MASTER 
CONTROLLER. This program requires 
the minimum kit and monitor parts kit. 

A programmed 2708 is supplied with 
the MONITOR. 

MONITOR PARTS $54.95 
Includes 8253, Z-80 SIO, 1488,1489, 
and connector. 

POWER SUPPLY $39.95 +5V 1A, -5V 
’/ 4 A, +12V %A, -12V } AA 

POWER SUPPLY $44.95 +5V 2A, other¬ 
wise same as above. 

Please include $2 postage and handling. 

OEM and dealer inquiries invited. 
VISA and MASTER CARD accepted. 

R.W. ELECTRONICS ✓ 390 

3165 North Clybourn 
Chicago, IL 60618 
(312) 248-2480 


Spell, and then just recreate that sig¬ 
nal with your parallel port. 

Another option is the possibility of 
forming new words from parts of cur¬ 
rently stored words. Percom's in¬ 
struction manual tells how to stop the 
pronunciation of words or phrases 
before they are completed and sug¬ 
gests this as a basis for forming new 
words. I have tried this technique 
and have found it to work quite well. 
It can even be used to form those 
four-letter words needed when your 
current program doesn't work or 
when you wipe out your only copy of 
a disk. 

(Percom also sells a minidiskette 


for the TRS-80 which makes use of 
this feature to form new words from 
parts of old ones. It costs $29.95 and 
includes eight talking game pro¬ 
grams.) 

Finally, as you may have seen in 
the stores where you bought your 
Speak & Spell, two new talking ma¬ 
chines are available from TI: Speak & 
Read and Speak & Math. They each 
have different vocabularies than the 
Speak & Spell, and the Speak & Math 
in particular may have a more practi¬ 
cal vocabulary for use in data entry 
and mathematical applications, since 
it can say most any number up to 
999,999,999.9. However, the Percom 


10 REM ** 0SI MICROSOFT BASIC PROGRAM TO CONTROL SPEAK & SPELL 
20 REM ** VIA PERCOM'S SPEAK-2-ME-2 INTERFACE 
30 REM ** WRITTEN BY C. WIELAND 
40 DIM 14 ( 50 ) , C < 3 ) , S < 200 ) 

50 POKE 3937,0: REM *F060=0 

60 REM ** SET UP PARALLEL PORT <MC6821> AT HEX *F1O0 & 02 

70 POKE 61697,0: POKE 61699,0 

80 POKE 61696,255: POKE 61698,0 

90 POKE 61697,4: POKE 61699,4 

100 DATA 162,5,169,0,32,64,15,202,208,243 

110 DATA 169,128,76,64.15,169,0,32,64,15 

120 DATA 162,5,189,96,15,32,57,15,202,203 

130 DATA 247,169,123,32,64,15,169,160,32,64 

140 DATA 15,169,224,32,64,15,169,0,32,64 

150 DATA 15,174,2,241,16,251,96,72,169,32 

160 DATA 32,64,15,104,73,255,73,8,141,0 

170 DATA 241,72,104,72,104,234,73,8,141,0,241,96 

180 REM ** INSTALL MACHINE LANGUAGE DRIVER PROGRAM AT HEX *0F00 

190 FOR A=3340 TO 3921 

200 READ B 

210 POKE A,B 

220 NEXT A 

230 INPUT "NUMBER OF WORDS",N 
240 N1=N 

250 FOR A=1 TO N 

260 PRINT "ENTER WORD #";A 

270 INPUT W<A> 

280 NEXT A 

290 REM ** SET UP TO CLEAR SPEAK & SPELL 
300 POKE 11,0 
310 POKE 12,15 
320 X=USR<Y> 

330 REM ** SET UP TO TALK 

340 POKE 11,15 

350 FOR B=1 TO N*4 STEP 4 

360 G0SUB 1000 

370 S(B)=C<1) 

380 S(B+1> =N 
390 S(B+2>=C<3) 

400 S<B+3>=C<2> 

410 NEXT B 

420 REM ** NOW GO AND TALK 
430 L=3937 

440 FOR C=1 TO N*4 STEP 4 
450 FOR D=1 TO 4 
460 POKE L+B,SCC+D-l>*16 
470 NEXT D 
480 X-USR<Y> 

490 NEXT C 
500 GOTO 390 

1000 REM ^CONVERT DECIMAL ADDRESS TO FOUR NYBBLES 
1010 N=W<<B+3>/4> 

1020 IF N<0 THEN N = N + 65536 
1030 FOR E=1 TO 3 
1040 C < E > = 0 
1050 NEXT E 

1060 FOR R=3 TO 1 STEP -1 

1070 IF N> = 0 AND N<16 A R THEN 1110 

1080 C<R)=C<R>+1 

1090 N = N- 16 A R 

1100 GOTO 107O 

1110 NEXT R 

1120 RETURN 


Listing 2. BASIC program (OSI's Microsoft 8K ROM BASIC) to control the Speak & Spell talking 
machine from a parallel port at hex memory locations $F100 (Output) and $F102 (Input). This 
program incorporates the machine-language driver in Listing 1. 
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Fig. 2. Semidiagrammatic timing diagram of bina¬ 
ry signals produced on each line of the parallel port 
by the machine-language driver of Listing 1. A-4 
through A-7 and the Strobe line /A-3) are output 
lines of side A of the parallel port (see Fig. 1). The 
Busy line (B-7) is read by an input line on side B 
and remains high when the Speak & Spell cannot 
be accessed. As noted, the Strobe signal must re¬ 
main low for at least 20 ps; however, the intervals 
between consecutive strobes do not appear to be 
very critical. The strobe intervals shown above are 
merely a function of the program logic of Listing 1 
and the 1 MHz clock of my system. If you do en¬ 
counter trouble (e.g., sporadic speech) with your 
own system, try adding NOPs (no operations) to in¬ 
crease the strobe width or to increase strobe inter¬ 
val times. The hex numbers at the bottom ($FEB4) 
represent the 16-bit address being sent on lines A-4 
(LSB) through A-7 (MSB). This address will cause 
the word ENOUGH to be spoken. 


instruction manual does not yet cover 
these machines, and my initial at¬ 
tempts at interfacing a Speak & Math 
to the Speak-2-Me-2 have only been 
partially successful. 

Conclusion 

In conclusion, I can fully recom¬ 
mend the Speak-2-Me-2 interface by 
the Percom Data Company (211 N. 
Kirby, Garland, TX 75042). The doc¬ 
umentation is clear and complete for 
an easy connection to your TRS-80 
machine, although for connection to 
another machine the instructions 
were a bit sketchy. However, I be¬ 
lieve that as long as you can recreate 
the timing diagram of Fig. 2, you 
should have your machine talking 
back to you in no time, and at a very 
low cost.B 
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SOFTWARE 

ULTIMATE SOFTWARE PLAN 


We’ll match any advertised price 
on any item that we carry. And if 
you find a lower price on what you 
bought within 30 days of buying 
it, just show us the ad and we ll 
refund the difference. 

It’s that simple. 


Combine our price protection 
with the availability of full profes¬ 
sional support and our automatic 
update service and you have the 
Ultimate Software Plan. 

It’s a convenient, uncomplicated, 
logical way to get your software. 


0 4y^ 

ARTIFICIAL INTELLIGENCE 

MedicaK PAS-3) $849/$40 

Dental (PAS-3) $849/$40 

ASYST DESIGN 

Prof Time Billing $549/$40 

^ General Subroutine $269/$40 

Application Utilities $439/$40 

COMPLETE BUS. SYSTEMS 
Creator $269/$25 , 

Reporter.$169/$20 

Both.$399/$45 ^ 

COMPUTER CONTROL 
Fabs (B-tree) $159/$20 

UltraSort II.$159/$25 

COMPUTER PATHWAYS 

Pearl (level 1) $ 99/S25 

Pearl (level 2).$299/$40 

Pearl (level 3).$549/$50 

DIGITAL RESEARCH 

CP/M 2.2 

NorthStar.$ 149/525 

TRS-80 Model II (P+T)$159/$35 

Micropolis.$169/$25 

Cromemco.$ 189/S25 

PL/l-80 $459/$35 

^BT-80 $179/$ 30 

Mac $ 85/$ 15 

Sid $ 65/$15 

Z-Sid.$ 90/$ 15 

Tex $ 90/$15 

DeSpool $ 50/$ 10 

DMA. 

Ascom $149/$ 15 

DMA-DOS.$ 179/$35 

CBS $369/$45 

Formula $539/$45 

GRAHAM-DORIAN 

General Ledger $729/$40 

Acct Receivable $729/$40 

Acct Payable.$729/$40 

Job Costing $729/$40 

Payroll II $729/$40 

Inventory II.$729/$40 

Payroll $493/$40 

Inventory $493/$40 

Cash Register $493/$40 

Apartment Mgt $493/$40 

Surveying.$729/$40 

Medical.$729/$40 

Dental. $729/$40 

MICRO-AP 

S-Basic $269/$25 

Selector IV $469/$35 ^ 

MICRO DATA BASE SYSTEMS ^ 
HDBS $269/$35 ^ 

MDBS $795/$40 

^ DRSor QRSorRTL $269/$ 10 

MDBS PKG $1295/$60 

MICROPRO 

WordStar.$319/$60 

Customization Notes $ 89/$na 

Mail-Merge.$109/$25 

WordStar/Mail-Merge. $419/$85 

DataStar. $249/$60 

WordMaster $119/$40 

SuperSort I.$199/$40 


i/" (New items or new prices) 

CP/M users: specify disk systems and formats. Most formats available. 

MICROSOFT PASCAL 

Basic-80.$289/$30 Pascal/MT+.$429/$30 

Basic Compiler $329/$30 Pascal/Z $349/$30 

Fortran-80 $349/$30 ^ Pascal/UCSD 4.0 $429/$50 

Cobol-80 $574/$30 ^ Pascal/M $ 189/$20 

M-Sort. $124/$30 

Macro-80.$144/$ 20 

Edit-80 $ 847$20 

MuSimp/MuMath $224/$25 

MuLisp-80 $174/$20 

ORGANIC SOFTWARE 

TextWriter III $111/$25 

DateBook II $269/$25 

Milestone $269/$30 

OSBORNE 

General Ledger $ 59/$20 

Acct Rec/Acct Pay $ 59/$ 20 

Payroll w/Cost.$ 59/$20 

All 3 $129/$60 

All 3 + CBASIC-2 $199/$75 

PEACHTREE’ 

General Ledger.$399/$40 

Acct Receivable $399/$40 

Acct Payable $399/$40 

Payroll.$399/$40 

Inventory.$399/$40 

Surveyor.$399/$40 

Property Mgt.$79'9'/-$40 

CPA Client Write-up. $799/$40 

Mailing Address. ... $349/$40 

SOFTWARE WORKS 

Adapt (CDOS to CP/M) $ 69/$na 
Ratfor.$ 86/$na 


WORD PROCESSING 

WordSearch. 

$179/$ 50 

SpellGuard. 

$229/$25 

VTS/80. 

$259/$65 

Magic Wand. 

$289/$45 

Spell Binder. 

$349/$45 

OTHER GOODIES 

The Last One. 

$549/$95 

SuperCalc. 

$269/$ 50 

Target. 

BSTAM 

$ 189/$30 
$149/$15 

BSTMS. 

$149/$ 15 

Tiny X". 

$ 89/$50 

Tiny "C" Compiler. 

$229/$50 

CBASIC-2 

$ 98/$ 20 

Nevada Cobol. 

$ 129/$25 

MicroStat. 

$224/$25 

Vedit. 

$105/$ 15 

MiniModel 

$449/$50 

StatPak. 

.$449/$40 

Micro B + 

$229/$20 

Raid. 

S224/$35 

String/80. 

$ 84/$20 

String/80 (source).. 

$279/$na 

1 APPLE II 1 

INFO UNLIMITED 


SOHO GROUP 

MatchMaker . 
Worksheet. 


$ 97/$20 
$177/$20 


STRUCTURED SYSTEMS 

GLor ARor APorPay $599/$40 
Inventory Control $599/$40 

Analyst $199/$25 

Letteright.$179/$25 

QSort $ 89/$20 

SUPERSOFT 

Diagnostic I $ 49/$20 

Diagnostic 11 $ 84/$20 

Disk Doctor.$ 84/$20 

Forth (8080 or Z80) $ 149/$30 

Fortran $219/$30 

Fortran w/Ratfor $289/$35 

Other.less 10% 

Tcs 

GLor ARor APorPay $ 79/$25 
AIM $269/$99 

UNICORN 

Mince $149/$25 

Scribble $149/$25 

Both $249/$50 

Amethyst $299/$75 

WHITESMITHS 

"C" Compiler.$600/$30 

Pascal (incl X").$850/$45 

DATA BASE 

F MS-80.$649/$45 

dBASE II.$629/$50 

Condor $599/$30 

Condor II.$899/$50 

Access/80 $749/$50 


EasyWriter.$224 

Datadex.$349 

Other.less 15% 

MICROSOFT 

Softcard (Z-80 CP/M).. $259 

Fortran.$179 

Cobol.$499 

MICROPRO 

Wordstar $269 

MailMerge $ 99 

Wordstar/MailMerge $349 

SuperSort I.$159 

PERSONAL SOFTWARE 

Visicalc 3.3.$159 

CCA Data Mgr. $ 84 

Desktop/Plan II.$159 

Visiterm.$129 

Visidex.$159 

Visiplot.$149 

Visitrend/Visiplot $229 

Zork.$34 

PEACHTREE" 

General Ledger $224/$40 

Acct Receivable.$224/$40 

Acct Payable.$224/$40 

Payroll.$224/$40 

Inventory.$224/$40 

OTHER GOODIES" 
dBASE II.$329/$50 


^ VU #3 (use w/Visicalc) 

$ 79 

Super-Text II. 

$127 

Data Factory 

$129 

DB Master 

$184 

OEM (complete 
accting). 

$399 

Charles Mann. 

less 15% 

STC. 

less 15% 


ORDERS ONLY-CALL TOLL FREE VISA • MASTERCHARGE 
1-800-854-2003 ext 823 • Calif. 1-800-522-1500 ext. 823 
Overseas —add $10 plus additional postage • Add $2.50 postage and handling per each item • California 
residents add 6% sales tax • Allow 2 weeks on checks. C.O.D. ok • Prices subject to change without notice 
All items subject to availability • ® — Mfgs. Trademark. 

THE DISCOUNT SOFTWARE GROUP 

6520 Selma Ave. Suite 309 • Los Angeles, Ca. 90028 • (213) 666-7677 
Infl TELEX 499-0032 BVHL Attn. DiscSoft • USA TELEX 194-634 BVHL Attn: DiscSoft • 

TWX 910-321-3597 BVHL Attn: DiscSoft 


^See List of Advertisers on page 210 
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Hop aboard Relativistic Spacelines and experience the mysteries of space travel. 


An Incredible 
High-Speed Journey 
To the Stars 

By Richard J. W. Hodgson 


I n an age when space travel excites 
the minds of young and old, it is a 
little strange that some of the restric¬ 
tions facing future space travellers 
are not widely known or understood. 
I have found that simple computer 
programs can demonstrate some of 
these restrictions. 

For example, astronauts who em¬ 
bark on high-speed trips to nearby 
stars will find that such journeys can 
profoundly affect their lives, espe¬ 
cially when they return to Mother 
Earth. They will discover that they 
have aged less than those who have 
stayed behind. 

This remarkable aging difference is 
described in Albert Einstein's theory 
of relativity. In view of the fact that 
we have celebrated Einstein's 100th 
birthday, it is worth examining this 
part of his theory, in a fashion which 
I hope will both stimulate and in¬ 
struct. 

The program depicts an imaginary 
space journey to a star. The operator 
is the passenger, and is treated in 
much the same way as we would 
imagine a person would be if he or 
she were checking in at the ticket 
counter of some future spaceline. In 


Address correspondence to Richard J. W. Hodg¬ 
son, 25 Downsview Cres., Ottawa, Ontario K2G 
0A4, Canada. 


this case the carrier is called Relativ¬ 
istic Spacelines. 

The passenger can also choose the 
spaceship's cruising speed. While 
this luxury may not be practical, it is 
important to study the advantages 
and disadvantages associated with 
travel at very high speeds. 

The Twin Paradox 

Before discussing the actual pro¬ 
gram, let's examine some of the back¬ 
ground ideas on which it is based. 

That aspect of Einstein's theory of 
relativity on which it is founded has 
historically been dubbed the "twin 
paradox." But there is really no para¬ 
dox involved at all. It concerns the 
different rates of aging of two twins: 
one who completes a round trip 
space journey at speeds comparable 
to the speed of light, the other re¬ 
maining behind on earth. Depending 
on how fast the traveling twin moves 
and how far away his journey takes 
him, when he returns to earth he will 
find that his earthbound twin is old¬ 
er than he is. 

This difference in aging arises from 
a fundamental property of light dis¬ 
covered by Einstein. Unlike the be¬ 
havior of objects with which we are 
familiar, light always travels at the 
same fixed speed, independent of the 
speed of the observer. This speed, us¬ 


ually denoted by the letter c, is about 
186,000 miles, or 300,000 kilometers, 
per second. 

If you are driving a car along the 
highway at 55 miles per hour, a car 
coming towards you at the same 
speed appears to approach at a speed 
of 110 miles per hour. This speed is 
referred to as the relative speed of 
one object as seen by another. The 
driver of the approaching car will ob¬ 
serve the same phenomenon. In this 
case the relative speed is the sum of 
the individual speeds (actually it's the 
difference of the velocities). If instead 
you are driving at 55 mph and a car in 
front of you traveling in the same di¬ 
rection was moving at only 40 mph, 
then it appears as if you are ap¬ 
proaching the second car at a speed of 
15 mph. This same phenomenon is 
observed in a wide variety of situa¬ 
tions. 

Light is different. If a light wave 
were coming towards you and you 
were moving towards it at half of the 
speed of light (c/2), then the common- 
sense argument would be to say that 
the light appears to approach you at a 
speed of c + c/2, or 3c/2. Not so, said 
Einstein. The light still appears to 
travel at the speed c, independently of 
how fast you are moving. This goes 
against all common sense, and is the 
reason that this was such a dramatic 
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theory. Yet at the time that Einstein 
proposed this theory, it was neces¬ 
sary to explain many of the observa¬ 
tions that scientists had made. 

The concept that the speed of light 
was a fundamental constant indepen¬ 
dent of the observer required some 
significant changes in the basic laws 
of physics. The speed of light is an up¬ 
per limit: nothing can travel faster. In 
addition, one can no longer talk about 
simultaneous events occurring at the 
same time. What is simultaneous for 
one observer would not be simulta¬ 
neous for another traveling at a differ¬ 
ent speed. Time was no longer some¬ 
thing that was fixed. The time be¬ 
tween two events for one observer 
would not be the same for another. 

This particular aspect of the theory 
applies to our space travel problem. 
Furthermore, the faster an object 
travels, the more massive it becomes. 
That is, the mass of the object in¬ 
creases. The consequence is that the 
object becomes increasingly difficult 
to accelerate as its speed increases. 

These ideas are not just theories on 
paper. They have been tested over 
and over again in the lab, and have al¬ 
ways been verified. For example, 
there exist subatomic particles that 
can be accelerated very close to the 
speed of light. When this is done, the 
effects mentioned above are observed 
to occur. The mass of the particle 
does increase by the prescribed 
amount. The change of time scales 
can also be observed. Many of these 
subatomic particles have lifetimes; 
they exist only for a finite time, be¬ 
fore decaying into something else. 
This lifetime can be measured when 
the particles are at rest and when 
they are moving at very high speeds. 
When the particles are moving at 
high speeds their lifetimes increase 
by the amount predicted by Ein¬ 
stein's theory. 

The Program 

The program to demonstrate these 
ideas is written in North Star BASIC. 
Wherever possible I have tried to 
avoid using statements peculiar to 
this interpreter, so that it may be easi¬ 
ly adapted to other systems. Areas 
where changes may be required 
when using other interpreters are de¬ 
scribed below. 

The "passenger" running this pro¬ 
gram is prompted to input five pieces 
of information. The first two are es¬ 
sential for the calculation, and the re¬ 
maining three make the conse¬ 
quences more interesting. 


First, the operator must choose the 
destination for his/her round-trip 
voyage. The traveler has a choice of 
ten stars, or can input the name of a 
different star. In the latter case the 
program asks for the name of the star, 
together with its distance in light- 
years. (A light-year is the distance a 
light beam travels in one year, ap¬ 
proximately 5.9 xlO 12 miles.) Note 
that the star distances stored in the 
DATA statement 1810 are in parsecs, 
a unit of distance commonly used in 


astronomy. One parsec is approxi¬ 
mately 3.26 light-years. 

The second piece of required infor¬ 
mation is the cruising speed, which is 
given as a percentage of the speed of 
light. Naturally the spaceship must 
be accelerated to this speed from 
earth, and decelerated at the end of 
the journey. I have assumed an accel¬ 
eration of 5 g in line 670 of the pro¬ 
gram; that is, five times the accelera¬ 
tion of gravity at the earth's surface. 
This might appear high for comfort- 


Sample run. The responses typed by the operator are in bold. 

Welcome to 
Relativistic Spacelines 

Your name please. . .William 

Give me your date of birth (month,day,year) 

For example: 8,21,1940 
Type date here: 10,17,1944 

Relativistic Spacelines 

Passenger's name: William 
Passenger's number: 656280 

Input today's date. 

Type date here: 1,10,1980 

Give me the name of a friend or relative who will be remaining on earth. . Judy 
What is his/her birthdate? 

Type date here: 5,21,1947 

You may choose your destination from the following stars, 
or by returning a 0, name your own star. 


1— Sirius 

2— Canopus 

3— Alpha Centauri 

4— Vega 

5— Rigel 


6— Procyon 

7— Betelgeuse 

8— Altair 

9— Spica 
10—Antares 


Type the number of the star you wish to visit 
Here. . .4 

The star Vega is 26.08 light-years away. 

Your spaceship to Vega can travel very close to the speed of light. In order to make your 
trip enjoyable, you may choose your cruising speed as some percentage (less than 100) of 
the speed of light. 

For example, 80 or 95. 

Input your speed, as a %, here: 85.0 

Relativistic Space-Lines 
End-of-journey Report 


Return journey to Vega 
Departure Date: Jan, 10, 1980 
Return date: Sep, 14, 2040 
Passengers have aged 


Passenger: William 
Distance: 26.08 light-years 
Speed factor: 85.00% 

32.9 years. 


60.7 years have passed on earth. 


Name 

WILLIAM 

JUDY 


Age at departure 
35 
32 


Age upon return 
68 
93 


Do you want to take another trip? (Y/N) N 
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able travel, so if you're a bit squeam¬ 
ish you can reduce this. But be care¬ 
ful—if the acceleration is too slow, 
the spaceship may not have enough 
time to achieve its cruising speed be¬ 
fore it has to start to brake. If this 
happens, the program prints a warn¬ 
ing message giving the maximum 
speed attained. 

The other three items of informa¬ 
tion required are dates—the birth- 
dates of the space traveler and of a 
friend who is staying on earth, and 
the date of departure. These are used 
to determine the ages of both individ¬ 
uals upon return. I have not been rig¬ 
orous in accounting for leap years 
when determining the date of return, 
but have only taken them into ac¬ 
count in an average fashion. This 
makes the coding simpler, but at the 
same time doesn't detract from its ef¬ 
fectiveness. 

Modifications 

If you want to run this program us¬ 
ing a different BASIC, you'll need to 
make a number of modifications. 

String arrays are treated differently 
in North Star BASIC than in most 
other interpreters. An array A$ di¬ 
mensioned as A$ (20) in North Star 
BASIC refers to a single string of at 
most 20 characters. A substring is 
then derived by writing A$(6,10), 
which refers to the substring consist¬ 
ing of characters 6 through 10 inclu¬ 
sive. This technique has been used 
here in storing the star names in a 
string "array" S$ which is read (line 
590) from the two DATA statements 
at 1790 and 1800. Array C2( ), read 
from the last two DATA statements, 
is made up of integers referring to the 
first and last characters of each star 
name. Using these values the name of 
a particular star (a substring) is 
formed as in line 640. A similar pro¬ 
cedure is employed for the months of 
the year in lines 1030-1050. 

In several places the statement 
Print CHR$(11) is given. This clears 
the CRT screen in my system (a SOL 
or a VDM) and may have to be al¬ 
tered to perform the same function 
on your system, or else simply elimi¬ 
nated. The passenger number is ob¬ 
tained from a random number gener¬ 
ator in line 280. The seed for the ran¬ 
dom number generator is set in line 
140, and will have to be adjusted ap¬ 
propriately for your BASIC. 

North Star BASIC also supports for¬ 
matted output. The print statements 
in lines 290, 880, 1350 to 1370 and 
1500 to 1510 contain terms, separat- 
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ed by commas, starting with a % sign. 
These describe either integer (I) or 
decimal (F) formatted output for the 
next character to be printed. In addi¬ 
tion I have made use of the multiple 
statement per line facility wherein 
statements are separated by the 
separator. 

Conclusion 

If you want to pursue the subject of 
relativity, your public library will 
have a number of easy-to-follow 


books. If you are interested in the 
mathematics of the present code, 
then look up the article by R. A. 
Muller in The American Journal of 
Physics, Vol. 40, p. 966, 1972. In any 
case you'll find this routine a valu¬ 
able asset when it comes to demon¬ 
strating to your friends the superior 
"intelligence" and abilities of your 
computer—handling relativity calcu¬ 
lations in a flash. Just don't let them 
know how simple the actual calcula¬ 
tions are.B 


Program listing. 


10 REM t**************************************** 

20 REM * Relativistic Space Travel Program # 

30 REM * by * 

40 REM # R.J.W. Hodgson * 

50 REM # Jan 1980 * 

60 REM 
70 REM 

80 DIM A$< 25 )*B$< 25 )*C1$(36)*M<12) 

90 DIM Cl<10)*C2<20>*S$<71 )*G$<15 ) 

100 REM CLEAR THE SCREEN TO START PROGRAM 
110 PRINT CHR$<11) 

120 PRINT 

130 REM THE NEXT LINE INITIALIZES THE RANDOM NO * GENERATOR 
140 R=RND( -1) 

150 PRINT TAB(27 ) * ” Welcome to" 

160 PRINT TAB(21)»” Relativistic Space-Lines" 

170 PRINT \ PRINT \ PRINT \ PRINT 
180 INPUT " Your name please..."*A$ 

190 PRINT " Give me your date of birth ( month*day*year )" 

200 PRINT " For examplet 8*21*1940" 

210 G0SUB 1720 \ REM DATE INPUT SUBROUTINE 
220 M1=M8 \ D1=D8 \ Y1=Y8 
230 PRINT CHR$<11) 

240 PRINT 

250 PRINT TAB( 21 )*"Relativistic Space-Lines" 

260 PRINT 

270 PRINT "Passenger's name? "*A$ 

280 M = 1000000*RND<0 ) \ M=INT(M ) 

290 PRINT "Passenger number* "*X7I*M 

300 PRINT \ PRINT 

310 PRINT "Input today's date*" 

320 G0SUB 1720 

330 M2=M8 \ D2=D8 \ Y2=Y8 

340 PRINT \ PRINT 

350 PRINT "Give me the name of a friend or relative who will" 

360 INPUT "be remaining on earth*.."*B$ 

370 PRINT "What is his/her birthdate?" 

380 GOSUB 1720 

390 M3=M8 \ D3=D8 \ Y3=Y8 

400 REM OBTAIN THE DESTINATION INFORMATION 
410 PRINT CHR$(11) 

420 PRINT 

430 PRINT "You may choose your destination from the following* 

440 PRINT "stars* or by returning a 0* name your own star." 

450 PRINT "1-Sirius 6- Procyon" 

460 PRINT " 2. — Canopus 7 — Betelgeuse" 

470 PRINT " 3 - Alpha Centauri 8 - Altair" 

480 PRINT " 4 — Vega 9 — Spica" 

490 PRINT " 5 - RiSel 10 - Antares" 

500 PRINT 

510 PRINT "Type the number of the star you wish to visit" 

520 INPUT "Here..."*SI 
530 IF S1 = 0 THEN GOSUB 1570 
540 IF S1<11 THEN 570 

550 PRINT "Value of star number invalid* Enter again*" 

560 GOTO 520 

570 RESTORE 

580 IF S1=0 THEN 650 

590 READ S$<1*59) \ READ S$<60*71) 

600 FOR 1 = 1 TO 10 \ READ Cl<I ) \ NEXT I 

610 FOR 1 = 1 TO 20 \ READ C2(I ) \ NEXT I 

620 REM Cl IS IN PARSECS* D IS IN LIGHT YEARS* 

630 D = 3.26*C1<SI ) \ N=2*S1-1 
640 G$ = S$( C2<N),C2<N+l)) 

650 PRINT 

660 PRINT "The st3r "*G$*" is "»D*" light years away*" 

670 G = 9.8 \ A = 5*G 

680 REM A = ACCELERATION OF THE SHIP. MAY BE CHANGED. 

690 PRINT " Your spaceship to "*G$*“ can travel very close" 

700 PRINT "to the speed of light* In order to make your trip" 

710 PRINT "enjoyable* you may choose your cruising speed as" 

720 PRINT "some percentage (less than 100) of the speed of light." 
730 PRINT "For example 80 or 95*" 
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NEC 16Kx1 DYNAMIC RAM 200 N.S. 

These are prime 4116's from one of the best 
MOS RAM manufacturers in the world. 

4116 200ns 

8 for $25.00 32 for 96.00 


8080A 

CPU 

4.95 

2708 

EPROM 1 Kx8 

4.50 

8085A 

CPU 

8.95 

2716 

EPROM 2Kx8 

7.00 

8086 

CPU 

99.95 

2732 

EPROM 4Kx8 19.00 

8088 

CPU 

44.95 

4118 

STATIC 1 Kx8 15.00 

Z-80 

CPU 

6.70 

4164 

200ns 64Kx1 

Call 

Z-80A 

CPU 

7.25 

Z80B 

CPU 21.00 


NEC 1Kx4 STATIC RAM 250 N.S. 

These are prime low power static ram's NEC 
for the finest in MOS MEMORY. 

2114L 250ns 

8 for $25.00 32 for $96.00 


Z80-P10 

6.00 

8755 

49.95 

4050 

.69 

4531 

.99 

74C925 

6.95 

74 LSI 07 

.45 

74LS244 

1.95 

Z80A-P10 

7.10 

4000 

.35 

4051 

1.10 

4532 

1.25 

74LS00 

.35 

74 LSI 09 

.45 

74LS245 

4.95 

Z80-CTC 

6.00 

4001 

.35 

4052 

1.10 

4539 

.99 

74LS01 

.28 

74 LS112 

.49 

74LS247 

1.10 

Z80ACTC 

7.10 

4002 

.35 

4053 

1.10 

4543 

1.99 

74LS02 

.28 

74 LSI 22 

.55 

74LS248 

1.10 

Z80-DM A 

18.50 

4006 

1.39 

4055 

3.95 

4553 

3.50 

74LS03 

.28 

74 LSI 23 

1.19 

74LS249 

1.69 

Z80A-DMA 22.50 

4007 

.29 

4056 

2.95 

4555 

.75 

74LS04 

.39 

74 LSI 25 

1.35 

74LS251 

1.79 

1 Z80-S10/0 

18.50 

4008 

1.39 

4059 

9.95 

4556 

.75 

74LS05 

.28 

74LSI 26 

.89 

74LS253 

.98 

1 Z80A-S10/0 22.50 

4009 

.49 

4060 

1.39 

4581 

1.99 

74LS08 

.39 

74 LSI 32 

.79 

74LS257 

.98 

I Z80-S10/1 

18.50 

4010 

.49 

4066 

.75 

4582 

1.01 

74LS09 

.39 

74 LSI 36 

.59 

74LS258 

.98 

1 Z80A-S10/1 22.50 

4011 

.35 

4068 

.35 

4584 

.55 

74LS10 

.28 

74 LSI 38 

.89 

74LS259 

2.95 

1 Z80-S10/2 

18.50 

4012 

.29 

4069 

.35 

4585 

.99 

74LS11 

.39 

74LSI 39 

.89 

74LS260 

.69 

I Z80A-S10/2 22.50 

4013 

.49 

4070 

.49 

4702 

9.95 

74LS12 

.39 

74 LSI 45 

1.25 

74LS261 

2.49 

I 3205 

3.95 

4014 

1.39 

4071 

.35 

74C00 

.39 

74 LSI 3 

.47 

74 LSI 48 

1.49 

74LS266 

.59 

I 3242 

10.00 

4015 

1.15 

4072 

.35 

74C02 

.39 

74 LSI 4 

1.25 

74LSI 51 

.79 

74LS273 

1.75 

1 8155 

11.25 

4016 

.59 

4073 

.35 

74C04 

.39 

74LS15 

.39 

74 LSI 53 

.79 

74LS275 

4.40 

1 8185 

29.95 

4017 

1.19 

4075 

.35 

74C08 

.49 

74LS20 

.26 

74LSI 55 

1.19 

74LS279 

.59 

1 8185-2 

39.95 

4018 

.99 

4076 

1.29 

74C10 

.49 

74LS21 

.38 

74LSI 56 

.99 

74LS283 

1.10 

1 8202 

45.00 

4019 

.49 

4078 

.35 

74C14 

1.65 

74LS22 

.38 

74 LSI 57 

.99 

74LS290 

1.29 

1 8205 

3.95 

4020 

1.19 

4081 

.35 

74C20 

.39 

74LS26 

.39 

74LSI 58 

.75 

74LS293 

1.95 

I 8212 

2.00 

4021 

1.19 

4082 

.35 

74C30 

.39 

74LS27 

.39 

74 LSI 60 

.98 

74LS295 

1.10 

1 8214 

3.95 

4022 

1.15 

4085 

1.95 

74C32 

.99 

74LS28 

.39 

74LS161 

1.15 

74LS298 

1.29 

I 8216 

1.85 

4023 

.38 

4086 

.79 

74C42 

1.85 

74LS30 

.26 

74 LSI 62 

.98 

74LS324 

1.75 

I 8224 

2.65 

4024 

.79 

4093 

.99 

74C48 

2.39 

74LS32 

.39 

74 LSI 63 

.98 

74LS347 

1.95 

1 8226 

1.85 

4025 

.38 

4099 

2.25 

74C73 

.85 

74LS37 

.79 

74 LSI 64 

1.19 

74LS348 

1.95 

8228 

5.00 

4026 

2.50 

4104 

1.99 

74C74 

.85 

74LS38 

.39 

74 LSI 65 

.89 

74LS352 

1.65 

8238 

5.45 

4027 

.65 

4501 

.39 

74C85 

2.49 

74LS42 

.79 

74 LSI 66 

2.49 

74LS353 

1.65 

1 8243 

4.65 

4028 

.85 

4502 

1.65 

74C89 

4.95 

74LS47 

.79 

74LSI 70 

1.99 

74 LS363 

1.49 

I 8251A 

5.55 

4029 

1.29 

4503 

.69 

74C90 

1.85 

74LS48 

.79 

74 LSI 73 

.89 

74LS365 

.99 

8253 

9.85 

4030 

.45 

4505 

8.95 

74C93 

1.85 

74LS51 

.26 

74LSI 74 

.99 

74LS366 

.99 

I 8255A 

5.40 

4031 

3.25 

4506 

.75 

74C95 

1.85 

74LS54 

.35 

74 LSI 75 

.99 

74LS367 

.73 

1 8255A-5 

5.40 

4032 

2.15 

4507 

.95 

74C107 

1.19 

74LS55 

.35 

74 LSI 81 

2.20 

74LS368 

.73 

8257 

9.25 

4033 

2.15 

4508 

3.95 

74C151 

2.49 

74LS73 

.45 

74LS190 

1.15 

74LS373 

2.75 

1 8257-5 

9.25 

4034 

3.25 

4510 

1.39 

74C154 

3.50 

74LS74 

.59 

74 LSI 91 

1.15 

74LS374 

2.75 

8259A 

7.30 

4035 

.95 

4511 

1.39 

74C157 

2.10 

74LS75 

.68 

74 LSI 92 

.98 

74LS375 

.69 

8271 

60.00 

4037 

1.95 

4512 

1.39 

74C160 

2.39 

74LS76 

.45 

74 LSI 93 

.98 

74LS377 

1.95 

I 8275 

32.95 

4040 

1.29 

4514 

3.95 

74C161 

2.30 

74LS78 

.65 

74 LSI 94 

1.15 

74LS385 

1.95 

1 8279 

10.80 

4041 

1.25 

4515 

3.95 

74C163 

2.39 

74LS83 

.99 

74LS195 

.95 

74LS386 

.65 

8279-5 

10.80 

4042 

.95 

4516 

1.69 

74C164 

2.39 

74LS85 

1.19 

74 LSI 96 

.89 

74LS390 

1.95 

8282 

6.70 

4043 

.85 

4519 

.99 

74C173 

2.59 

74LS86 

.45 

74 LSI 97 

.89 

74LS393 

1.95 

1 8283 

6.70 

4044 

.85 

4520 

1.39 

74C174 

2.75 

74LS90 

.75 

74LS221 

1.49 

74LS395 

1.70 

I 8284 

5.85 

4046 

1.75 

4522 

.99 

74C175 

2.75 

74LS92 

.75 

74LS240 

1.95 

74LS399 

2.95 

I 8286 

6.70 

4047 

1.25 

4526 

1.15 

74C192 

2.39 

74LS93 

.75 

74LS241 

1.90 

74LS424 

2.95 

1 8287 

6.70 

4048 

.99 

4527 

1.75 

74C193 

2.39 

74LS95 

.88 

74LS242 

1.95 

74 LS668 

1.75 

1 8288 

25.40 

4049 

.69 

4528 

.99 

74C195 

2.39 

74LS96 

.98 

74LS243 

1.95 

74LS670 

2.29 

1 8289 

49.95 
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Listing continued. 

7 40 INPUT "Input your speed? ss a X? here! "?V 
750 IF VC100 THEN 790 

760 PRINT " Sorry? we cannot travel faster than the speed of" 

770 PRINT "light. Try again." 

780 GOTO 740 

790 REM CALCULATE THE DISTANCE NEEDED TO ACHIEVE V. 

800 V=V/100 

810 G4=SQRTC 1-VT2 ) \ D4=9.5064*C1/G4-1>/A 
820 IF 2*D4<D THEN 920 

830 REM FINAL SPEED WILL NOT BE ACHIEVED 
840 PRINT CHR$C11) 

850 PRINT "Your selected cruising speed cannot be achieved." 

860 V1=SQRTC l-l/<1+A*D/19.013 )t2 ) 

870 V2 = 100*V1 

880 PRINT "Your maximum speed will be " fX5F2fV2f "X that of light." 

890 V=V1 \ L=0 

900 PRINT \ PRINT \ INPUT "Press RETURN to continue.♦.“?R$ 

910 GOTO 940 

920 L. = D - 2*D4 

930 REM NOW COMPUTE THE TIMES 

940 T = 4*V/< A*G4 >+2*l./V 

950 71 = C 19.013/A )*L0GCC1+V )/( l-V ) )+2*L*G4/V 
960 T2 ~ T-Tl 

970 PRINT CHR$C11) \ PRINT 

980 PRINT TAB( 21 ) ?"Relativistic Space-Lines" 

990 PRINT TAB( 23 ) r"End-of-Journey Report" 

1000 PRINT "-" 

1010 PRINT "Return Journey to " ,G$, TAB<33>?“Passenger:"»A$ 

1020 REM NOW COMPUTE THE DATES 

1030 Cl$="JanFebMarAprMayJunJulAugSepOctNovDec" 

1040 Il=3*M2-2 \ 12=11+2 
1050 M$=C1$C IIf12 ) 

1060 PRINT "Departure Date: “?M$ ? M ? M ?D2 ?"?"»Y2»TAB< 33 )?"Distance» "?D?" light 

yrs." 

1070 A1=Y2-Y1 \ IF M2<M1 THEN A1=A1-1 
1080 IF M20M1 THEN 1100 
1090 IF D2<B1 THEN A1=A1-1 
1100 A4 = A1 

1110 A2=Y2~Y3 \ IF H2<M3 THE;: A2=A2-1 
1120 IF M20M3 THEN 1140 
1130 IF D2CD3 THFN A2=A2-1 
1140 A5=A2 

1150 Y9=INT< T ) \ D9=INTC365.25*CT-Y9)) 

1160 IF M2>2 THEN 1180 

1170 F=M2+13 \ G=Y2-1 \ GOTO 1190 

1180 F=M2+1 \ G=Y2 

1190 N6=INT( 365 »25#CG-1900 ) >+INT< 30.6*F )+D2 
1200 RFM N6 = DEPARTURE DATE 
1210 G=Y2 \ F=13 

1220 N7=INTC 365 « 25#CG-1900 ) )+INTC30.6*F )+31 
1230 D8=N7~N6 \ REM D8= DAYS REMAINING IN YEAR 
1240 IF D9>D8 THEN 1300 
1250 G=Y2-1 

1260 N7=JNTC 365.25*CG-1900 ) HINTC 30.6*F )+31 

1270 D7=N6-N7 \ D9=D7+D9 

1280 GOSUB 1620 

1290 GOTO 1320 

1300 Y9=Y9+1 \ D9=D9-D8 

1310 GOSUB 1620 

1320 Y9=Y2+Y? \ Il=3*M9-2 \ 12=11+2 
1330 V9=100*V 

1340 PRINT "Return date: u fC1$C 11?12 )?"?"?D9?"f"fY9? 

1350 PRINT TABC33>?"Speed factor: "?X5F2?V9?"X" 

1360 PRINT TABC6 )?"Passengers have aged "?X10F1?T1?" years." 

1370 PRINT TABC6 )?X10F1?T?" years have passed on earth." 

1380 PRINT 

1390 REM COMPUTE AGE OF TRAVELLER 

.1.400 Y8=INTCT1) \ D8=INTC 365.25*C T1-Y8 ) ) 

1410 A1=A1+Y8 

1420 IF D8>182 THEN A1=A1+1 
1430 A2=A2+INTCT) 

1440 G$=" 

1450 F$=" 

1460 IF Al>100 THEN F$="!!H" 

1470 IF A2>100 THEN G$="!!!!" 

1480 IF INTC 365#C T-INTC T ) ) )>182 THEN A2=A2+1 

1490 PRINT " Name Age at departure Age upon return" 

1500 PRINT A$ ? TABC 20 ) fX5I f A4 ?TABC 40 ) ?A1?" "fF* 

1510 PRINT B$? TABC 20 )?X5IfA5?TABC 40 )?A2?" ”?G$ 

1520 PRINT \ PRINT 

1530 INPUT ■ Do you want to taKe another trip? CY/N)"?A$ 

1540 IF A$C1 )="Y" THEN 110 
1550 STOP 

1560 REM ROUTINE TO ACCEPT STAR NAME AND DISTANCE. 

1570 PRINT \ PRINT 

1580 INPUT "What is the name of the star? “?G$ 

1590 INPUT "It's distance from the earth in light-years?" fD 
1600 RETURN 

1610 REM ROUTINE TO DETERMINE THE MONTH AND THE DAY. 

1620 FOR 1=1 TO 12 
1630 MC I )=31 \ NEXT I 

1640 MC 2 )=28 \ MC 4 )=30 \ MC 6 )=30 \ M( 9 )=30 \ M(U)=30 
1650 FOR 1=1 TO 12 
1660 D5=D9 \ D9=D9-M<I ) 

1670 IF D9<-0 THEN EXIT 1690 
1680 NEXT I 
1690 M9=I \ D9=D5 
1700 RETURN 
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The finest 
Data Base 
Manager 

Available 



DATA MANAGEMENT 
PROGRAM 

COMPARISON CHART 

FILE CAPACITY & FORMAT 

Maximum » of disks per file 


Maximum tt of records per file 


V ,<*■ 


KG 


Maximum record length 


Maximum 3 of characters per field 


Maximum 0 of fields 


Maximum # of characters per field label 

IS 

10 

19 

»2 

265 

Variable length records (pack sectors) 

No 

Note 2 

Yes 

No 

No 

FIELD TYPES 





Alphanumeric 

Yes 

Yes 

Yes 

Yes 

Yes 

Numeric 

Yes 

Yes 

Yes 

Yes 

No 

Fixed decimal numeric 

Note 4 

Yes 

Yes 

No 

No 

Date (MM/DD/YY) 

Yes 

No 

Yes 

No 

No 

Extended date (MM 'OD YYYY) 

No 

No 

Yes 

No 

No 

Calculated equation 

Notes 

Note 6 

Yes 

No 

No 

Permanent fields 

Yes 

No 

No 

No 

No 

SORTING 





Machine language assisted 

No 

Yes 

Yes 

Note? 

Yes 

Sort by any field 

Yes 

Yes 

Yes 


y«*N 

Number of Sort Key files 

1 

1 

5 


t 

Numeric sort 

Yes 

Yes 

Yes 


.... No 

Ascending sort 

Yes 

Yes 

Yes 


Yes 

Descending sort 

Yes 

Yes 

Note 11 


Yes 

Sort within a selected range 

No 

No 

Yes 


Nc 

Sort multiple fields simultaneously 

Yes 

Yes 

No 


No 

FILE MAINTENANCE 




Fixed length input fields 

Yes 

Yes 

Yes 

Yes 

Yes 

Single key entry of common data 

No 

No 

Yes 

No 

No 

Single field EDIT selection 

Yes 

Yes 

Yes 

Yes 

Yes 

Skip record (next or previous) 

Yes 

Yes 

Yes 

No 

Yes 

Search & EDIT record 

No 

Yes 

Yes 

No 

Yes 

Search & DELETE record 

No 

Yes 

Yes 

NO 

No 

Auto reaction of alphanumeric data 
in numeric field 

Yes 

No 

Yes 

No 

No 

RECORD SELECTION TECHNIQUES 




Record number 

| Yes 

Yes 

Yes 

Yes 

No 

Binary search (high speed) 

No 

No 

Yes 

No 

No 

Maximum o of simultaneous keys 

f 

4 

10 

31 

1 

RELATIONAL COMPARISONS 




Equal 

No 

Yes 

Yes 

Yes 

Yes 

Not equal 

No 

Yes 

Yes 

No 

Yes 

Greater than 

No 

Yes 

Yes 

Yes 

Yes 

Less than 

No 

Yes 

Yes 

Yes 

Yes 

Instring 

Yes 

No 

Yes 

Yes 

No 

AND/OR 

No 

No 

Yes 

Yes 

No 

Wild card masking 

No 

No 

Yes 

No 

No 

PRINTING 




User specified page title 

Note 8 

Yes 

Yes 

No 

Note 10 

User specified column headings 

No 

No 

Yes 

No 

Yes 

Automatic page numbering 

Yes 

Yes 

Yes 

Yes 

Yes 

Right justification 

No 

Yes 

Yes 

No 

No 

User defined column widths 

Yes 

No 

Yes 

Yes 

Yes 

User defined column separators 

No 

No 

Yes 

No 

No 

Keyboard entered columnar values 

No 

No 

Yes 

No 

No 

Merge data into form letters 

No 

No 

Yes 

No 

No 

Form filling applications 

No 

No 

Yes 

No 

No 

Columnar totals 

Yes 

Yes 

Yes 

No 

No 

Columnar subtotals generated upon 
change in a specific field 

Yes 

Yes 

Yes 

No 

No 

Ben It in screen print 

No 

No 

Yes 

No 

No 


MISCELLANEOUS 


Cost 

S7S.00 


-S95^s1 


879.95 

FYinctuation allowed within data fields 

Yes 

? 

Yes 

Yes 

Yes 

Upper / Lower case 

Note 3 

Note 3 

Yes 

Note 3 

Note 3 

Built m RS-232-C driver 

Note 3 

Note 3 

Yes 

Note 3 

Note 3 

Built-in TRS-232 driver 

Note 3 

Note 3 

Yes 

Note 3 

Note 3 

Programmer's interface 

Note 9 

Note 9 

Yes 

No 

Note 9 

Sample DATA disk 

No 

No 

Yes 

No 

No 

Documentation (« of pages) 

? 

> 

120 

38 

29 


NOTE I' File sue i* dependant on memory me. 

NOTE 2 SequenUol Met only. 

NOTE 3 Liter mult opply own driver routine. 

NOTE 4 Herd C»py pr.nl owl unly 
NOTE 5 Four lunchont (•♦ - ' / ) only 

NOTE 6 Some ot note *5w<th a maximum ol two calculated field* 
NOTE 7 Available at o teporote proprom for $99 95. 

NOTE 8 120 character maximum. 

NOTE 9- Data ttivcturet defined m monvol. 

NOTE 10 132 character* maximum. 

NOTE 11 • Liter option (Mat can be read from 
atcending or detcending order). 


The jury is in and the verdict is . . . “outstanding!” 
Reviews from all of you who purchased MAXI 
MANAGER (not to mention raves by many top 
microcomputing magazines) have heralded it as the 
definitive data base managing system. We knew that 
business owners and hobbyists demanded the finest 
data base managing system available. To all of you 
who praised us for MAXI MANAGER, we extend our 
thanks. And to those of you who have yet to try MAXI 
MANAGER, we invite you to experience this incredible 
system today. But don’t take our word for it (or our 
jury’s). Judge for yourself. 


JUST CHECK SOME OF THESE FEATURES 

Supports six different relational search techniques. 

Comes with programmer's interface. 

Over 120 pages of documentation. 

Supports up to 20 user defined fields of 40 characters each. 
Record length up to 800 characters. 

Files can be up to four disks in length. 

Compatable 35, 40, 77 & 80 track drives with proper 
operating system. 

Has calculated equation fields. 

Complete report generator. 

Works hand in hand with any word processor. 


MODEL 1 version requires TRSDOS 2.3 and is compatable with 
NEWDOS 2.1 & NEWDOS 80 

MODEL 3 version comes on TDOS, a special version of the DOSPLUS 
operating system. 

Requires 48K of RAM and one disk drive minimum. 


Model 
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For 


TRS 
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This North Star program provides a simple, inexpensive way to write letters on your microcomputer. 


El Cheapo Word Processing 

By John E. Hafey 


S ince most word processing pro¬ 
grams are expensive and require 
special hardware configurations that 
I don't have, I needed an inexpensive 
way to write letters using my com¬ 
puter as an electric typewriter. 

This program, written in North Star 
BASIC, Version 6, has nine options: 
you can write/save or write/not save 
your letters and add to an existing let¬ 
ter, correct a line, insert a line, delete 
a line, review a letter, destroy a letter 
and print any letter saved on disk or 
as many copies of it as you wish. The 
program also provides a listing of ex¬ 
isting letters on the disk at the begin¬ 
ning of a run. I borrowed this feature 
from the Directory Listing program 
published in Kilobaud Microcomput¬ 
ing (October 1979, p. 116). 


To use this feature, you must create 
a file called "★★★★★★★★". En¬ 
ter the following on the disk: CR 

★ ★★★★★★★ 4 0 and then TY 

★ ★★★★★★★ 3. This does not use 
any normal user file space, but occu¬ 
pies the same space as the disk direc¬ 
tory. If you do not wish to use this 
feature, then eliminate lines 170 to 
420, as well as lines 70 and 120. 

Program Features 

The program is self explanatory 
and will take you through it without 
any difficulty. It will run on a 16 x 64 
video display. I use the Heathkit H-14 
printer for hard copy. But in case you 
want to make changes to meet your 
hardware requirements, let's take a 
closer look at the program. 


The parameters for the computer 
are as follows. Line 70 sets the num¬ 
ber of non-type-3 files on your disk. 
Line 80 sets the line length or charac¬ 
ters per line. Line 90 sets the page size 
or number of lines per page and line 
100 sets the maximum number of 
pages per letter. 

I ignore the prompt command to 
turn on the printer when in the write/ 
save mode and write the letter by vid¬ 
eo display. Then I can review the let¬ 
ter for errors before printing. 

When correcting a line, you have to 
retype the entire line. Without a pro¬ 
grammable cursor you can't just cor¬ 
rect a letter or word. 

The printer is set to print 80 charac¬ 
ters per line, six lines to the inch. The 
H variable is the on-off function. If 
you don't have the H-14 printer, then 
change lines 2400-2420 to the config¬ 
uration your printer needs. 

Also, when printing your letters, 
the print head will travel the full 
width of the page. This is due to the 
fact that each line is one complete 
record in the file and contains both 
printing characters and blanks. This 
was needed in order to be able to in¬ 
sert, delete and correct individual 
lines in the letter.■ 


John E. Hafey, 5636 Drake Ave., Cleveland, OH 
44127. 


Word processing program in North Star BASIC. 

10REM* lilor'd ProcewinJ Pr-oar-am Uer-« 3. 1 2-rlS-rSl 

20REM* 

30REM* Ulr i tten ba Jol h i Hat 5636 Dr-aHe Floe. 

40REM+ Cleveland, Ohio 44127 

50REM* 

60REM* 

70R=03'REM* FT Equals number of non tape 3 files, on disk 
80B=60' REM* •'B ‘ Set-s line length <ehrs per line) 
90C=53'--REP1* ' C' Set-S- F-a3e size < line's- per- pade) 

100D=03'-REM* 'D' Sets. MAXIMUM number- of paae-a per letter- 

110REM* 

120DIMX*<16 >,D*<1024) 

130DI Mfi* B ) , 6* < B > , C* B >, E* •: B ) , F* < B ) , U* < B+5 ) 
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Listing continued. 

1 40FOR J=1T OB' - < J, J>=.'•NEXT JvS=B+2 

150E= I NT < S*Cx256 > +1 \REM+ • E ‘ SETS FILE SIZE 
160GOSUB2300' ! TRB < 18> , " UORD PROCESS ING PROGRAM ! 

170REM+ 

180REM+ DISK QUERV ROUTINE 
190REM+ 

20OOPEN#0 .* " ******** " %0= 1 •••• I —0 

210REflD#0,&T 
220IFT=32THEN30O 
230X$=" 

240FORJ=1TOSnX$< J, J>=CHR*<T:>xRERD#0; atxnextj 
230IFX$<>"********"THEN270 
2600=0-1'GOT0310 

270U=FNfi<O>vD$<lK U+7>=X$'D$<U+8> U+3:>=CHR*<T> 

280FOR J=U+9TuU+15 -RERD#0, &TxD$ < J, J ’> =CHR$ <1 > --NEXT J 

2900=0+1 I = I +1 IFI < 64THEN210ELSE330 

300RERD#0, *&T, &T , &T, &T, &.T, &T, &T, &T 

310READ#0, AT, $<T, 6T, AT, &T, &T .* &T 

3201 =1 +1 xIF I < 64THEN210 

330CLOSE#0'IFO >ATHEH350 

340!"No RCTIUE entries on file!!!"\GOTO460 

350 ! “Li = t of entr ie =• on file:"; % -X= 1 

360FORI = 1 TOO* 16STEP16 

370U=RSC:<< I + i2> >MFU<3THEN420 

3801FX/2=INT <Xx2>THEN400 

390!TAB < 30 > , 0$ <I,I+7 >,%GGT0410 

400!TAB<45>;D$<I;I+7> 

410X=X+1 
420NEXTI 
430REM+ 

440REM+ MENU ROUTINE 
450REM+ 

460! n. ! " The following OPTIONS are avai 1 ablei "x! 

470 * TABc2> ; " 1. UriL©.-Don t Sau*";TftB<24>;"4. Add to Letter'S 
480!TRB<44); "7. Delete a Line" 

490! TRB< 2> ; "2- UJr i te^Saoe"; TAB<24> > "5. Correct a Line" > 

500!TRB <44 > ;"8. Print a Letter" 

S10!TAB<2>;"3. Review a Letter'S TRB<24 >* "6. Insert a Line'S 
520!TAB < 44 >,"9. Destroy a Letter" 

530! TAB < 43 > , " 10. Ex i t f roar an." 

540INPUT"Which Option: ",Vx! 

550IFV<1ORV>10THEN540 
560G= 1 \K«0\F= 1 xH=0 ..H=0' P=0 

5701FV=1THEN640' -1FV=2THEN102Q • ■1FV=3THEN1100 
5801F V=4THEN 1190'. IFV-5THEN1310v I FV=6THEN 1470 
590IFV=7THEN1710xIFV=3THEH1940xIFV=9THEN2200 
600IFV=10THEN2730 
610REM* 

620REM+ URITE ROUTINE 
630REM+ 

640GOSUB2430 

6501NPUT "S inale or Double space <1 or 2>? 'SFM 

6601FF< 1ORF >2THEN650 

670GOSUB2300 

680!" Rt- the ■' symbols write a line of text. Vou are” 

690 ! " 1 i mi ted to” .. B, ” characters per line. If you write more 
700! "than'SB; " characters.* you will haue to re-enter that" 
710!"line a^ain."\! 

720IFN=0THEN760 

730!" Vou may leaoe the Printer off if you wish to Edit” 

740!"the letter before actually printing the FINAL version." 
750IFN=1THEN790 

760! "CAUTION: Printer must be ON when usina this Option..” 
770!" as a line of text will be Printed when you" 

780!" press RETURN!!!"s! 

790GOSUB2400 

800! "Use the y t y to END the letter you are wr ittina. v.! v.! 

8101FN=0THEN830 
820OPEN#0 .* C$ 

830F ORI = 1T0P*C 
840GOSUB2470'-B$=U$ 

850IFB*="t"THEN950 
860IFF=1THEN880 
870!#H 

830!#H,B*\Z=Z+1 

8901FZ<>INT < CxF > THEN910 

900GOSUB2490 

9101FN—0THEN930 

920B$=B*+F* ,WR I TE#0; B* 

930NEXTI 

940!x!"THE FILE IS FULL!!!"''•! 

950IFN=0THEN970 

960CLOSE#0 

970!#H;CHR* <12 >xZ=0 

930•XGOTO2690 

990 REM* 

1000 REM* SAUE ROUTINE (£*22 


MJvu 


COMPUTERS 



Intertec Superbrain SPECIALS 


64K Ram, List $3495. $2595 

64K Quad, List $3995 $2995 


NorthStar 


Horizon 132K DD List $2695 $1989* 

Horizon I QD List $2995 $2245* 

Horizon 2 32DD List $3095 $2289* 

IntersystemDPS-l List $1749 $1495* 


Call for latest NorthStar and 
Intersystem Prices 



Cromemco Z-2H, List $9995 $7945 

System 2, 64K List $4695 .$3749 


Cromemco Z-2H, List $9995 $7945 

System 2, 64K List $4695 $3749 

System 3, 64K, List $7995.$6395 

Disk Systems 

Thinker Toys Discus 2D.$939 

Dual Discus 2D.$1559 

Discus 2 + 2, List $1549. $1259 

M26 Hard Disk, List $4995 . . $3949 

Printers & Terminals 

Paper Tiger IDS-445. $649 

with graphic opton. $719 

Centronics 730-1, List $795 .$549 

737-1, List $995. $769 

704-9 180 cps.$1495 

703-9 180 cps.$1569 

TI810, List $1895.$1489 

NEC SPINWRITER 5530.$2395 

NEC SPINWRITER 5515.$2395 

Diablo 630 List $2711.$2399 

Intertube III List $895.$729 

Zenith Z-19. $719 

Televideo 912C. $679 

920C.$799 

950.$999 

Hazeltine 1420. $789 

1500. $845 

Soroc 120 List $995. $689 

IQ135.$719 

140.$994 


Computers 

Wholesale 

P.0. Box 144 Camillus, NY 13031 ^ 227 



Most items in stock for immediate delivery. Factory sealed cartons, 
w/full factory warranty NYS residents add appropriate sales tax 
Prices do not include shipping. VISA and Master Charge add 3% 
C O D orders require 25% deposit Prices subject to change without 
notice. 


✓ See List of Advertisers on page 210 
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S-100 STATIC MEMORY BOARDS 

(Top Quality, 1 Year Limited Warranty) 



A&T 

(4MHZ) 

BARE 
BOARD 
& MANUAL 

KIT* 

W/O 

MEM CHIPS 

8KX8. 

(SRA8) 

$179 

$30 

$65 

16KX8 . 

(SRA16) 

$329 

$30 

$75 

16KX8 . 

(ESRA16)** 

$369 

$35 

$80 

32KX8 . 

(ESRA32)’* 

$659 

$35 

$90 


‘Needs only memory chips to complete. SRA8 uses 
1KX1 chips s.a. 2102, while SRA16, ESRA16 & 
ESRA32 use 4KX1 chips s.a TMS4044. 

"ESRA16 & ESRA32 have extended addressing and 
bank-select capabilities. 

Also available, static memory chips 2102AL-2 
(1KX1,250 ns), $1.45 each or $11 for 8; TMS40L44-25 
(4KX1,250 ns, low power) $8.75 each or $66 for 8.1C 
Sockets, low profile, 16 pins, TIN - $1.25 for 8; GOLD- 
$3.50 for 8 

TERMS: Check, money order, VISA, MC or COD. 
with 20% deposit. Minimum order $20. Add 5% for 
shipping ($3 min.), excess refunded. Calif, residents 
add 6% sales tax. 

24 Hours Order Phone: (213) 375-6407 

LINCA INDUSTRIES, INC. ^84 

4405 VIA PAVION, PALOS VERDES EST..CA 90274 


SMALL QUANTITIES AVAILABLE 


STOCK COMPUTER 

FORMS 


•CHECKS 
•INVOICES 
•STATEMENTS 
• SPEED-O-GRAMS 
•BILLS OF LADING 
•PURCHASE ORDERS 
•LEGAL SIZE PAPER 

STOCK PRINTOUT PAPER 
STOCK COMPUTER LABELS 

f9'/*" CARRIER AVAILABLE} 

PRICE MARK LABELS - STENCILS 

DISCOUNT DATA FOAMS, iNC. 

407 EISEflHOUJER LADE SOUTH 
UOfTlBARD, ILLIITOIS 60K8 
(312)629-6850 ^270 

Call or Write for Prices & Samples 



You’ve Written 
a Fantastic Game? 
Then We’d Like to Publish It! 
We’re looking for hot GAME pro¬ 
grams: 

ARCADE (HI-SPEED GRAPHICS) 
ADVENTURE FORMAT 
FANTASY WARGAMING 
BOARD GAMES 
LOGIC & PUZZLE GAMES 
There’s Gold in them there 
Games! Write for our free 
Programmer's Kit today. 

INSTANT SOFTWARE, INC. W5 
Submissions Dept. 

Peterborough, NH 03458 



Listing continued. 

1810 REM* 

1020 INPUT "Name of letter to be SfiUED <8 chars)_%C$\i 

1030 GOSUB2360XIFFILE <C*> < >3THEN1050 

1040 !"That is a CURRENT data file. Re-enter" nGOTO1020 
1050 GOSUB2430'CRERTEC#,P*E 
1060 N=1VG0T067© 

1070REM* 

1080REM* REUIEW ROUTINE 
1090REM* 

1100INPUT"Name of letter to REUIEU_ 

Ill0GOSU62360' IFFILE< Ct> =3THEN1130 
1120GOSUB2370VGOTO1100 
1130GOSUB2300' .G0SUB2510VGOSUB2320 
11401 NPUT‘'Review another letter? M$\! 

1150IFT"V"THEN1100ELSE2690 
1160REM* 

1170F;EM* ROD ROUTINE 
1180REM* 

11901 NPUT"Name of letter to HDD to_ 

1200GOSUB2360' IFFILE <C*> =3THEN1220 
1210GOSUB2370-GOTO1190 
1220GOSUB230G- OPEN#©,CS, M 
1230IFTVP<0)=0THEN1260 
1240RERC>#0, B$\ ! " ", B$ 

1250GOT01230 
1260P=M/E-N=1 
1270H= 1 '-GOT0830 
1230REM* 

1290REM* CORRECT ROUTINE 
1300REM* 

13101NPUT "Name of letter to CORRECT_",C*x! 

1320GOSUB2360 IFFILE< Ct > =3THEN1348 
1330GOSUB2370'- GOT01310 
1340K= 1 '- GOSUB2300' G0SUB2510' G0SUB2318 
13501 NPUT " Correct wh i ch 1 i r ie? " , L -! 

1360IFL=9999THEN1438 

1370! "See OLD line, enter NEW line below. ... "v.! 

1380READ#0% < L-1 > *S, B* - ! ": ” , B t 
1390GOSUB2470'-! 

1400WRITE#0v*-;L- 1 >*S, B$, NOENDMftRK 
14101 NPUT " Correct another 1 i ne? ", T ! 

1420IFTS="V"THEN1350 
1430CLOSE#8' GOT02698 
144&REM+ 

1450REM* INSERT ROUTINE 
1460REM+ 

14701 NPUT "Name of letter to INSERT line_",C*x! 

1480GOSUB2360VIFFILE< C$ )=3THEN1500 
1490GGSUB2378 GOTO1470 
1500K= 1 '- GOSUB2300 • G0SUB2510'- G0SUB2318 

15101 NPUT " I nsert before whi ch 1 i ne •:!by number LM 

1520IFL=9999THEN1670 

1530!" Now enter the line you wish to insert. ..."'-! 
1540GOSUB2470xB*=Ur .B$=B$+F* 

1550WRITE#0,B$ 

1560FORI=QTOLSTEP-1 
1570RERD#0*I *S, Fl* 

1580RERD#0‘: < I-1 >+S, B$ 

1590WRI TE#0"i I *S, Bt, NOENDMflRK 
1600WRI TE#0“: <I-1> *S,fl*, NOENDMflRK 
1610NEXTI 
1620RERD#0‘^Q*S , Et 
1630WRI TE#0":Q*S, E* 

1640!\INPUT"Insert another line? M ! 

165©IFT*< >"V"THEN1670 
16600=0+1-GOTO1510 
1670CLOSE#0'- GOTO2690 
1680REM* 

1690REM* DELETE ROUTINE 1K ‘ 

1700REM* 

17101 NPUT"Name of letter to DELETE from_",C*-.! 

1720GOSUB2360 -1FFILE < CS>=3THEN1748 
1730GOSUB2370'-GOTO 1718 
1 ?40K= 1 -GOSUB2300 G0SUB251 U'-G0SUB2310 
17501 NPUT " De 1 ete wh i ch 1 i ne < by number L\! 

1760IFL=9999THEN1900xL=L-1 
1770RERD#0?.L +=S, B*x! B$ .! 

1730INPUT"Delete this line? ",T$x! 

1790IFT*< >"V"THEN1880 
1800Q=Q-1 xRERD#0“;Q*S, B* 

1810FORJ= < Q-1>TOLSTEP-1 
1820REflD#0>.J*S, fl* 

1830WRI TE#0* J*S, B*, NOENDMflRK 
1840B*=fl* 

1850NEXTJ 

1860REflD#0"'. C G-1 > *S, E* / 

1870WRI TE#0?: < Q-1) +S, E % 0*0* 
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Listing continued. 

18801NPUT "Dg* 1 et e another 1 i ne? ” , T$x! 

18901FTS= ” VTHEN1758 
1900CLOSE#0' G0T02698 
1910REM* 

1920REM* PRINT ROUTINE 
1930REM* 

19401NPUT ’'Name of letter to be PRINTED-",C*x! 

1930GQSUB236G xIFFILE <C$>=3THEN1970 

1960GOSUB2370XG0TG1940 

1970! M How many copies of ", 

19881NPUT "letter? ",Lx! 

1990INPUT"Single or Double space <1 or 2>? ",Fx! 

2000IFF<10RF>2THEN1990 

2010GOSUB2400 

2020FOR J=1TOL 

2030OPEN#0,C$,M 

2040FORI = 1 TO tVE > *C 

20501FTVP < 0 > =0THENEXIT2130 

2060REflD#0,B^ 

2070IFF=1THEN2090 
2080»#H 

2090!#H,B*xZ=Z+l 
21001FZ< >INT <C/F>THEN2120 
2110GOSUB2490 
2120NEXTI 

2138! #H, CHF>* < 12 > xZ=© 

2140CLOSE#0 
2150G= 1 xNEXT J 
2160GOT02690 
2170REM* 

2180REM* DESTROV ROUTINE 
2190REM* 

22001NPUT "Name of letter to DESTROV_ 

2210GOSUB2360 x I FF I LE < C* > =3THEN2230 

2220GOSUB237O GOTO2200 

2230GOSUB230O -G0SUB2510 

2240! “Sure you want to ",xGOSU62320 

2250GOT02690 

2260REM* 

2270REM+ PROGRHM SUBROUTINES 
2280REM* 

2290DEFFNPi < UD xU= < Ul-1 > * 18+1 RETURNW 
2300FOR J= 1 TO 16x ! xNEXTJ N RETURN 
2310! "<Enter 9999 to exit routine;* "'-RETURN 
2320INPUT"Destroy this letter? ",T$x! 

2330IFT$<>”V”THENRETURN 

2340!"Enter to destroy letter_",\T$=INCHRR$<:0> 

2350 ! \! n. I FT ♦< > " T" THENRETURN' DESTROVC^-- RETURN 
2360IFC*="T-THEN271OELSERETURN 

2370!"That letter does NOT exist_" 

2380! "Enter ' f -' to restart program or" 

2390!"Re-enter ",xRETURN 
2400IFH=1THENRETURN 

24101 NPUT " T urn pr i nter on... . Type RETURN : 'ST $x! 

2420! #1, CHR$<27>, CHR*< 120> , CHR$< 1 >-H= 1 -RETURN 
2430! " Number of Rases < ".. D ,1 NPUT " Max. > ? " , F \! 

2440IFP<*DTHENRETURN 

2450! "1 to",D," paSes only," 

2460 ! "Re-enter ", '--GOTO2430 
24781NPUT"s ",U*' -1FLEN<U$ ><=BTHENRETURN 
2480! "Line 1 enath.. re-enter "XG0T02478 
2490!#H,CHR$<12>vZ=0-G=G+1 

2500! #H, TRB<30> , "—", G, " —"x! #Hx ! #H .RETURN 

2510OPEN#0, C$, M\R=0 -.Q=0 

2520FORI = 1TO <M/E>*C 

25301FTVP <0 > =0THENE>< IT266Q 

2540RERD#0, B$ 

2550R=R+lxQ=Q+l 
25601FT$< >"t"THEN2580 
2570GOT02530 
2580!>.2I, I, " ",B$ 

25901FR< >14THEN2650 
26001FK< >1THEN2640 

2610! x|"Use x t x when line located, else RETURN: " 
2620T %- 1NCHRR*<0 >\!xIFT$="T"THEN2530 
2630GOSUB2300'.R=0xGOTO2650 

2640!xINPUT"Type RETURN to continue_",T$x!xR=0 

2650NEXTI 
2660IFK=1THEN2630 
2670CLOSE#0x!'RETURN 
2680! '-RETURN 

26901 NPUT" Do you wish to run program asain? ">T$M\! 

2700IFT*< >"V"THEN2730 

2710GOSUB2300' -FORJ=1TO1024STEP16 

2720DS< J> = " " 'NEXT J-GuT0200 

2730END 



- HOBBY ROBOTICS’ “1 

Shoppers Mart 

— For the SERIOUS Hobbyist — 


Complete RU-2 Manual! 

Everything you need to 
build your own robot 
shown, detailed! Build 
from base up with Hobby 
Robotics highly 
maneuverable 2-ft. per 
sec. super-traction base, 
extendable arms lift¬ 
rated at IS lbs., grip-like 
hands. Manual only 
$25.00. refundable with 
first purchase 


ARO Newsletter. 

Quarterly. Keeps 
you abreast ot 
latest news, 
perks up interest! 
S6.0(f 

Hobby Robotics’ Parts Supplier Direc¬ 
tory. Chock-full of names, addresses, 
phone numbers you want tor hard-to- 
find parts, systems, build-your-own- 
robot info. Only $3.50. Get yours now! 


HOBBY ROBOTICS 


5070-E Buford Highway 

! _r* inn“7 \ ai 


Norcross.Ga. 30071 404/448 0190 



j Please send items checked below: 

| Qrt Newsletter . RU-2 Manual 

Parts Directory Robot Base 
FREE ► Hobby Robotics Cataiog-4 FREE 


j Total Enclosed $_ 

I . Personal Check 


_(indudas shipping! 

Cashiers Check/M.O 
Bank Amencard 


HOBBY 
ROBOTICS’ ROBOT BASE 
Ready to roll! 

ONLY $495 (includes shipping) 


j Signatuie_ 


HOBBY ROBOTICS -"265 

5070-E Buford Highway » Norcross, Ga. 30071 » 404/448-0190 


Model 6800CL4N CalClock/TIMER 



IT’S A HARDWARE CALENDAR/CLOCK 

• Keeps dole and lime without servicing by the computer 

e Day-of-week, monlh/day'year, hour:min:sec (12/24hr.+ auto Leap Year) 
e Hands off satting/control/access of AIL functions via software 

• On-card battery and charging circuit keeps time for months, power off 

WITH AN INTERVAL TIMER INCLUDED 

e For (TSC/Flei2/^compatible) printer spooling, multi-tasking, etc. 


Fully assembled A tested* $ 99.95 5"Disk{Flex2D Fiex9D)® $10.00 

Complete kit* $ 69.95 Goldplated buss connectors $ 6.00 

Bare board* $ 35 00 Shipping A handling $ 3.00 


* FULLY DOCUMENTED: instructions; diograms; theory; more than 20 pages 
of sample software (automatically puts date in Flex2;9®dote boiler, odds 
time-oi-day to assembly listings, maintains constant, current time.date 
display on top line of CRT). Batteries net included. All IC’s socketed. 




® FLEX is the registered trodemork of Technical Systems Consultants, Inc. 


COMPUWARI Corporation 
RO. Box 2710 
Cherry Hill, NJ 08003 
609-428-2309 ^197 


<8 


1 


Dealer A Volume Discounts 
New Jersey buyers: ADO 5X 
Terms: CASH; MC;or Visa 
FI.«9®DFI.K2®(deloult)0 


7 







If You've Written 
State-ofthe-Art Software ~ 
We'd Like to Publish It! 


We're looking for SYSTEM software: 
DISK OPERATING SYSTEMS 
MONITORS 

PROGRAMMER AIDS/UTILITIES 

LANGUAGES 

DATA BASE SYSTEMS 

Then, sit back and collect your 

royalty checks. Write for our free 

Programmer's Kit today! 

INSTANT SOFTWARE. INC. 
Submissions Dept. 

Peterborough, NH 03458 


sSee List of Advertisers on page 210 
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When you find yourself in a tight corner, plan your escape with these simple circuits. 


A Shortcut 


through the Gates 

By Howard Rifkin 



A few years ago I was working on a 
circuit which just fit into the pro¬ 
totype area of my 1802 evaluation kit, 
when I discovered that I needed one 
more AND gate. There was no room 
left to put a 7408 quad AND IC, and it 
seemed a waste to use a four-gate 


chip when only one gate was needed. 
I didn't have a 7408 anyway, so I was 
temporarily stuck. 

I mentioned the problem to an 
engineer at work, who suggested the 
circuit in Fig. 1. As you can see, this 
makes a compact AND gate; if inputs 




6809 Small C Compiler 




■ Generates assembly language source output 



■ Requires only 16K memory 

■ Library functions in source code 

■ Generates position independent code 

■ Supports most C functions 

■ Generates ROMmable code 


Kilobaud Microcomputing does not 
keep subscription records on the 
premises, therefore calling us only 
adds time and doesn’t solve the prob¬ 
lem. 


INTRODUCTORY PRICE $75 
specify 5 or 8 inch diskette SSB or FLEX 


Please send a description of the 
problem and your most recent ad¬ 
dress label to: 


TERMS: Check or Money Order. California residents 
add 6%. C.O.D. orders add S3.50 shipping & handling 

174 

DUGGER’S GROUJIHG Bl JVSTEITU 

POST OFFICE BOX 305 SOLANA BEACH.CA 92075 


Kilobaud Microcomputing 
Subscription Dept. 

PO Box 997 

Farmingdale, NY 11737 


Available soon: Basic to C Converter 

\ 

Thank you and enjoy your subscription. 



A or B are zero, the appropriate diode 
will conduct and point C will be zero. 
If both inputs are 1, neither diode 
will conduct and the pull-up resistor 
will make point C 1. 

I recently had a similar experience. 
I needed a single OR gate, and, re¬ 
membering how I made the AND, I 
came up with the circuit in Fig. 2. In 
this case, if either input is 1, its diode 
will conduct, making the output 1. If 
both inputs are 0, the pull-down re¬ 
sistor will make the output 0. 

To complete this logic technology, 
we need a NOT gate, but this can't be 
done with just diodes. However, we 
can get our NOT gate with the use of 
a transistor, as shown in Fig. 3. 

It is important to note that these 
diodes and transistors will not sub¬ 
stitute for gates in some computer cir¬ 
cuits, because their current drain is 
too high. While I would not throw 
away my TTL Cookbook, these three 
circuits do work for me when I need 
one more gate in that crowded area.B 


Address correspondence to Howard Rifkin, 8 
Harold St., Old Bridge, NJ 08857. 
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WE WILL NOT BE UNDERSOLD 


DISK DRIVES 



FOR TRS-80* Model I 

CCI-100 5V4", 40 Track (102K) $299 

ADD-ON DRIVES FOR ZENITH Z-89 
CCI-189 5 V 4 ", 40 Track (102K) $394 

Z-87 Dual 5Vi" system $995 


year on power supply. 

RAW DRIVES 

5 V 4 " TEAC or TAN DON 


$ CALL POWER SUPPLIES 


DISKETTES - Box of 10 

5 Vi" Maxell $40 

8" Maxell $45 

PLASTIC FILE BOX-Holds 50 5 V 4 " diskettes 

PLASTIC LIBRARY CASE 5V4* $3.00 
HEAD CLEANING DISKETTE 
FLOPPY SAVER $11.95 


16K RAM KITS 

200ns for TRS-80,‘Apple I 


, (specify): 


BASF/Verbatim 
BASF/Verbatim 

8 " 

RINGS 
2 for $37 


SYSTEM SPECIAL 

Apple II Plus 48K w/drive and controller. Epson MX-80 printer and 
interface. SUP-R Mod RF Modulator: List $2965 You Pay $2299 

COMPUTERS/TERMINALS 

ARCHIVES 64K, 2-Drives, 77 Track 
ALTOS ACS8000 Series 

ZENITH 48K, all-in-one computer 

ZENITH Z-19 

TELEVIDEO 910 $559 920C $ 

IBM 3101 Display Terminal 

ATARI 400 $ 429 

MATTEL INTELLIVISION 


729 


950 


800 


APPLE PERIPHERALS 


$CALL 
$ CALL 
$2200 
$ 725 
$1039 
$1189 
$ 795 
$ 259 
$ CALL 


S-100 CALIFORNIA COMPUTER SYSTEMS 



PRINTERS 



NEC SPINWRITER 

Letter Quality High Speed Printer 
R.O. 

R.O. with tractor feed 
KSR with tractor feed 


NEC SPINWRITER 
EPSON MX-70 


3500 Series, 5 new models 
MX-80 MX-80 FT 


MX100 


$2395 

$2555 

$2795 

$CALL 

$CALL 


mty/one 

PAPER TIGER 
IDS 445 

Graphics & 2K buffer 

$ 695 

IDS 460 

Graphics & 2k buffer 

$ 799 


IDS 560 

Graphics 

$ 999 


ANADEX 

DP-8000 $849 

DP-9500/01 $1295 

$ CALL 

OKIDATA 
Microline 80 

Friction & pin feed 

$ 415 


Microline 80 

Friction, and pin & tractor feed 

$ 500 

$26.95 

Microline 82 

Friction & pin feed feed 

$ 615 

$36.00 

Microline 83 

120 cps, uses up to 15" paper 

$ 849 

$19.00 

CENTRONICS 

739, new model with graphics 

$ 749 

$ 4.00 
$25.00 

C. ITOH 
Starwriter 1 

25 cps, parallel interface 

$1449 

$ 6.95 

Starwriter 1 

25 cps, serial interface 

$1529 

$19 

Starwriter II 

45 cps, parallel interface 

$1829 

Starwriter II 

45 cps, serial interface 

$1949 

$2.50 

PRINTER SPECIAL 



SEIKOSHA 

GP-80M List $399 

You Pay $319 


MONITORS 

BELL & 

HOWELL 
LEEDEX 


9" B & W BHD911 
12" B & W $129 
13" Color 
9" B & W 
12" B & W 
13" Color 


$329 

$149 

$219 

$349 


SANYO 
ZENITH 

TELECOMMUNICATIONS 

LIVERMORE STAR MODEM 2-year guarantee 
UNIVERSAL DATA SYSTEMS UDS-103 
D-CAT HARD WIRED DIRECT MODEM 
AUTO-CAT Auto Answer, Direct Connect Modem 
APPLE-CAT II 

D.C. HAYES MICRO-MODEM 
D.C. HAYES SMART-MODEM 

CCI Telnet Communications Package 


$195 

12" Green Screen $159 

12" Green Screen $238 
13" Color $406 

12" Green Screen $129 


$125 

$179 

$189 

$249 

$349 

$295 

$235 

$135 


APPLE ACCESSORIES 

VISICALC $155.00 
Z-80 SOFTCARD 
VIDEX BOARD 
KEYBOARD ENHANCER 
16K CARD 
APPLE JOYSTICK 


AND SOFTWARE 

DB MASTER $159.00 
$259.00 
$259.00 
$110.00 
$169.00 
$ 49.00 




MAINFRAME 

Z80 CPU 

Model 2200A 

Model 2810 

$349 

$259 

SUP-R MOD 

CCS CARDS / 

4*1 vs* 

$ 25.00 
$ CALL 

MOTHER BOARD 

Model 2501 

$106 

GALAXIAN 


$ 22.95 

16K STATIC RAM, 200ns 

Model 2116C 

$309 

SPACE ALBUM 


$ 35.00 

32K STATIC RAM, 200ns 

Model 2032C 

$619 

ASTEROIDS 


$ 17.95 
\ $ 29.00 

■r $ 28.00 

64K DYNAMIC RAM 

Model 2065C 

$580 

FLIGHT SIMULATOR / 


FLOPPY DISC CONTROLLER 

Model 2422A 

$345 

WIZARD & PRINCESS « 


EXTENDER BOARD 

Model 2520K 

$ 52 

SARGON 2 


$ 29.00 

2P + 2SI/0 

Model 2718A 

$309 

MYSTERY HOUSE $ 24.00 

HI RES FOOTBALL $ 35.00 


For fast delivery, send certified checks, money orders or call to arrange direct bank wire transfers. Personal or company checks require two 
to three weeks to clear. All prices are mail order only and are subject to change without notice. Call for shipping charges. 


dealer (national/international) INQUIRIES invited Send for FREE Catalogue 


TO ORDER CALL TOLL FREE 1-800-343-6522 

TWX: 710-348-1796 Massachusetts Residents call 617/242-3361 

5 Dexter Row, Dept. K90M ^256 Technical Information call 617/242-3361 

Charlestown, Massachusetts 02129 Massachusetts Residents add 5% Sales Tax 

Hours 10AM-6PM (EST) Mon.-Fri. (Sat. till 5) Tandy Corporation Trademark/®Digital Research 



The CPU SHOP 


sSee List of Advertisers on page 210 
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ITbEflLER MRK10K1HI 


El Monte, CA 

Ohio Scientific specialist in the San 
Gabriel Valley serving greater Los 
Angeles. Full product line on dis¬ 
play. Specializing in business com¬ 
puters. In-house service. Custom 
programming. Terminals. Printers. 
Open Mon-Sat, 9 AM-7 PM. Com¬ 
puter & Video, 3380 Flair Dr., 
Suite 207, El Monte, CA 91731, 
572-7292. 


Riverside, CA 

Visit our Computer Support Center 
for the Inland Empire’s largest selec¬ 
tion of ICs, books and computer ac¬ 
cessories. Open daily. Check our 
prices and friendly service. Inland 
Electro-Mart, 8624 California 
Ave., Riverside, CA 92504, 687- 
3776. 


San Jose, CA 

New and used computer products— 
specializing in S-100 boards, print¬ 
ers, drives, chassis and complete 
systems, as well as supplies and parts 
—Imsai, Tandon, Diablo—5000 sq. 
ft. WAV Component Supply, 
Inc., 1771 Junction Ave., San 
Jose, CA 95112. 


Nokomis, FL 

We are the leading area computer 
store. We carry Cromemco, Apple, 
Vector Graphic; printers &. termi¬ 
nals. We offer full software support 
including G/L, A/R, payroll <Sc 
word processing. Computer Cen¬ 
tre, 909 S. Tamiami Trail, 
Nokomis, FL 33555. 


Mention 

Kilobaud Microcomputing 
when you shop! 


Sarasota, FL 

Your personal and business comput¬ 
er store for Dynabyte, Vector, 
HP-85, Atari and Epson. Structured 
Systems and Micro-Pro software. 
Computer furniture and books by 
Osborne or Hayden. Sales, service 
and supplies. Computer Cross¬ 
roads, 3800 S. Tamiami Trail, 
Sarasota, FL 33579, 349-0200. 


Tampa, FL 

Apple Computer sales and service. 
S-100 boards from SSM, Godbout, 
Thinker Toys, California Computer 
Systems. Computer books and maga¬ 
zines. AMF Microcomputer Cen¬ 
ter, Inc., 11158 N. 30th Street, 
Tampa, FL 33612, 971-4072, 
977-0708. 


Aurora, IL 

Microcomputer systems for home or 
business; peripherals, software, 
books &l magazines. Apple, Hewlett- 
Packard Series 80 Systems, HP Cal¬ 
culators, IDS, Qume, Starwriter 
printers. Farnsworth Computer 
Center, 1891 N. Farnsworth 
Ave., Aurora, IL 60505, 851- 
3888. 


Chicago, IL 

Computer Hardware/Specialists for 
home and business. Largest selection 
of computer books, magazines and 
copyrighted software in Illinois. Ex¬ 
perienced factory-trained service 
department. Feature Apple, Alpha 
Microsystems and Hewlett-Packard 
calculators and accessories. Data 
Domain of Schaumburg, 1612 E. 
Algonquin Rd., Schaumburg, IL 
60195, 397-8700. 


Herington, KS 

Hardware support. Maintenance 
and service for all microcomputers 
and peripherals. Kits assembled or 
debugged. Radio Shack (mods OK) 
repaired. Quality work, fast turn¬ 
around and reasonable cost. Prairie 
Micro Clinic, Box 325, Hering¬ 
ton, KS 67449, 258-2179. 


Garden City, MI 

Books, magazines, hardware and 
software for Apple, North Star, 
TRS-80 and PET. Computer Cen¬ 
ter, 28251 Ford Rd., Garden 
City, MI 48135, 425-2470. 


River Edge, NJ 

Discount software—up to 25% off 
business, utility, recreational, educa¬ 
tional and home programs. Apple, 
Atari, TRS-80 and PET. Atari com¬ 
puters always on sale. Software 
City, 111 Grand Ave., River 
Edge, NJ 07661. 


Chautauqua, NY 

Retail book store featuring the Disas¬ 
sembled Handbook for TRS-80 Vol¬ 
umes 1, 2, 3. English, German 
French language editions. 9 AM-5 
PM weekdays. Come and visit us. 
Richcraft Computer Book 
Store, 1 Wahmeda Ave., 
Chautauqua, NY 14722, 
753-2654. 


Portland, OR 

Ohio Scientific specialists for 
business and personal computers. 
Local service. Terminals, printers, 
custom programming. Full OSI prod¬ 
uct line on display! 10 AM to 6 PM 
M-F. Fial Computer, 11266 SE 
21st Ave., Milwaukie, OR 
97222, 654-9574. 

Montreal, Quebec 

We do expert service on all micro¬ 
computers and peripherals, (CRT, 
printer, floppy disk) North Star, 
Hazeltine, Cromemco, Centronics, 
Shugart, Siemens, Apple, TRS, Ep¬ 
son, S-100. Montreal Data Cen¬ 
tre, 120 Ricard, Legardeur, 
Montreal, Quebec, 585-8801. 


Alexandria, VA 

Full service center for Heath/Zenith 
computer products. Hardware, soft¬ 
ware on display and available off the 
shelf. Call or come by for a personal¬ 
ized demonstration. Heathkit 
Electronic Center, 6201 Rich¬ 
mond Highway, Alexandria, 
VA 22303, 765-5515. 


Spokane, WA 

SS-50 Users: Expand present system 
to maximum or build from ground 
up. We provide PCBs for mother¬ 
boards, interfaces, etc. Write for 
specs and information. Quality Re¬ 
search Company, PO Box 7207, 
Spokane, WA 99207. 


Dealers: Listings are $15 per month in prepaid quarterly payments, or one 
yearly payment of $150, also prepaid. Ads include 25 words describing your 
products and services plus your company name, address and phone. (No area 
codes or merchandise prices, please.) Call Marcia at 603-924-7138 or write 
Kilobaud Microcomputing , Ad Department, Peterborough, NH 03458. 


TRS-80 8, OTHER NEEDS FILLED FOR LESS 


+ + + COMPATIBLE DISK DRIVES WITH POWER SUPPLY AND CASE—90 DAY WARRANTY + + + 

* 40 TRACK (102.400 BYTE/DISK) DISK DRIVE WITH P.S. AND CASE, MODEL I & III $295 

* 8 IN. DRIVE & P.S./CASE $689 WITH P.S./CASE FOR 3 DRIVES $829 

* 80 TRACK (204.8K BYTE) $399 

* 4-DRIVE CABLE $28 * * 10 DISKS-5 IN. @ $24-8 IN. @ $36 HARD CASE $3 & 5 

BASE2 PRINTER $599 EPSON MX-80 PRINTER-CALL MICROLINE80 PRINTER $369 


* CENTRONICS 739 $799 MICROLINE82 $549 CABLE @ $25 

* MICROLINE 83 $829 

* LEEDEX 12 IN B&W MONITOR $114 LEEDEX 12 IN B&G MONITOR $138 

*APF 10 IN B&W MONITOR $99 

*300 BAUD MODEM (ORIG/ANS) $115. AND UP + + + + + + + + 16K MEMORY SET (200 NANO) $16 

* 16K MODEL II RADIO SHACK SYSTEM $849 48K MODEL III $949 

* APPLE, ATARI, RADIO SHACK HARDWARE/SOFTWARE DISCOUNTED, A/R, A/P, G/L, P/R FOR 
$200 or $59 ea. (MODEL 1) & $329 or $80 ea. (MODEL 2). APPLICATIONS INTERACT & ARE COMPLETE & 
PROFESSIONAL WILL RUN ON OTHER COMPUTERS THIS IS A SPECIAL INTRODUCTORY PRICE 

* ASK FOR FREE FLYER WITH OUR LOW PRICES-DEALER INQUIRIES INVITED MASS RESIDENTS ADD 
5% TAX-F.O.B. TEWKSBURY-FREIGHT EXTRA 

M/C, VISA OR CHECK ACCEPTED TRS-80 IS A REG TRADEMARK OF TANDY CORP ^ 

_ OMNITEK SYSTEMS __ 1899 MAIN ST., TEWKSBURY, MASS. 01876 CALL 617/851-4580 _ 







If You've Written 
a Useful Program- 
We'd Like to Publish It! 


We want programs for 
INDUSTRIAL applications: 

JOB COST ESTIMATES 
INDUSTRIAL (PROCESS) CONTROL 
JOB TRACKING 
MACHINE SCHEDULING 

Get published and earn royalties! 
Write for our free Programmer’s 
Kit today. 

INSTANT SOFTWARE, INC. *W5 
Submissions Dept. 
Peterborough, NH 03458 
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is HARD COPY STORAGE a problem? 

KILOBAUD MICROCOMPUTING, as 

thick as it is, is more like a floppy 
when it comes to standing on the 
bookshelf. Try the KILOBAUD 

MICROCOMPUTING Library Shelf 
Boxes . . . sturdy corrugated white 
dirt-resistant cardboard boxes 
which will keep them from flopping 
around. We have self-sticking labels 
for the boxes, too, not only for 
KILOBAUD MICROCOMPUTING, but 
also for 73 Magazine, 80 MICRO¬ 
COMPUTING . . and for CQ, QST, 

Ham Radio, Personal Computing, Radio Electronics, Inter¬ 
face Age, and Byte. Ask for whatever stickers you want 
with your box order. They hold a full year of KILOBAUD 
MICROCOMPUTING, 80 MICROCOMPUTING ... or 73 
Magazine. Your magazine library is your prime reference; 
keep it handy and keep it neat with these strong library 
shelf boxes. One box (BX-1000) is $2.00, 2-7 boxes (BX- 
1001) are $1.50 each, and eight or more boxes (BX-1002) 
are $ 1.25 each. Be sure to specify which labels we should 
send. Have your credit card handy and call our toll-free 
order number 800-258-5473, or use the order card in the 
back of the magazine and mail to: 

kilobaud _tm 

MICROCOMPUTING 

Peterborough nh 03458 




It Makes Kids Think. 

The Turtle is the perfect teaching and learning tool for 
mathematics or programming because abstract ideas are 
made visible and concrete. This small robot is easy to connect 
and simple commands can be mastered in minutes. Students 
absorb powerful ideas while having fun programming the 
Turtle to move, blink, beep, draw, or use its touch sensors. In¬ 
terfaces for APPLE, Atari and S-100 bus computers are avail¬ 
able. The following books are also available from Terrapin. 
Mindstorms $12.95 Artificial Intelligence $18.95, Katie and the 
Computer $6.95, Small Computers $9.95, Turtle Geometry 
$20. Add $2.00 shipping for 1 book and $1 for each additional 
book. MA residents add 5% sales tax. For more information, 
write or call Terrapin Inc. / 678 Massachusetts Avenue 
Cambridge, MA 02139 / (617) 492-8816 ^ 139 



The Electronic 
Breadboard 

Computer Aided Design (CAD) is one of the newest 
of the applications of microcomputer technology. 
THE ELECTRONIC BREADBOARD permits the 
design and analysis of analog circuits. It can be 
used to evaluate voltages, currents, impedance 
and the frequency response of any circuit. 

This package is ideal for audio component repair¬ 
men, ham radio technicians, hobbyists, electrical 
engineers, telecommunications engineers, audio¬ 
philes and students of electronics. Plug it in and 
slice away a lot of guesswork. 

0287R Model I & III Level II 16K $49.95* 


♦Plus shipping 


Instant Software 


PETERBOROUGH, N.H. 03458 


In New Hampshire 1-603-924-7296 

Mon.-Fri. 8:00 am—4:30 pm E.S.T. 



v*See List of Advertisers on page 210 
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DIABLO 1620 $1895 


• Letter quality daisywheel printer 

• Upper and lower case 

• Forms tractor, print wheel, ribbon included 
•ASCII serial interface with RS-232 cable 

• Bidirectional printing 

• Completely refurbished by national terminal 
distributor with 30 day Warranty 


PRINTERS 


VIDEO MONITORS 


NEC 5510 

$2495 

9" Sanyo B&W 

$169 

NEC 5530 

2495 

12" Sanyo B&W 

289 

Diablo 630 

2425 

12" Sanyo w/green screen 

299 

Centronics 730 

675 

13" Sanyo Color 

495 

Centronics 737 

799 

9" Panasonic B&W 

169 



9" RCA B&W 

169 

Verbatim 

DISKETTES 3M f 



5”SS,DD 
5”DS,DD 
5”SS,QD 
8" SS, SD 
8” SS, DD 
8” DS, DD 


10/2.40 

10/3.95 

10/2.90 

10/3.05 

10/3.35 

10/4.15 


50/2.35 

50/3.90 

50/2.85 

50/3.00 

50/3.30 

50/4.10 


5”SS,SD 
8”SS,SD 
8”SS,DD 
8” DS, SD 
8” DS, DD 


10/2.80 

10/2.90 

10/3.50 

10/4.50 

10/4.50 


50/2.70 

50/2.80 

50/3.40 

50/4.40 

50/4.40 


Diskette Storage Pages 10/4.25 


Disk Flip ’N File Case 5” 22.95, 8” 27.95 
Disk Library Case 5” 2.05, 8” 2.80 


3M HEAD CLEANING KIT 


PAPER & LABELS 


• Eliminate downtime 

• Eliminate service calls 

• Increase life of read- 
write heads 

• Cleans in 30 seconds 

• Removes dust, dirt, 
magnetic oxides 

5Vi " or 8" 



$ 19.50 


Greenbar 14 7 / 8 x11 

one part 3000 sheets 39.95 

two part 1300 sheets 45.95 

White 9v?x11 

one part 3500 sheets 29.95 

two part 1400 sheets 33.95 

Labels 3'4x'7i« 

one across box of 5000 17.30 

two across box of 10,000 34.60 


PRINT WHEELS 


RIBBONS 


Mfr. 

ea. 

6+ 

Mfr. 

ea. 

Doz. 

Diablo 

8.25 

7.50 

Diablo 

6.50 

72.00 

Qume 

8.25 

7.50 

Qume 

4.00 

43.50 

NEC 

17.00 

15.50 

NEC 

7.00 

71.50 


Call for quantity prices—Minimum $1.75 shipping and handling. ^ 63 


v i y DAVIS SYSTEMS INC. 

— osi~ 2184 Meadowcliff Drive N.E.. Atlanta, GA. 30345 
✓ , \ (404) 634-2300 


NEVADA 



ES 


>$ 14995 ^ 

y DISKETTE AND MANUAL / 


• Uses CP/M or MP/M operat¬ 
ing system to work with TRS-80, 
Apple’s with softcard, North Star, 
Superbrain, Micropolis, and 
many other microcomputers. 
Needs a minimum of 16K of 
RAM. Uses single density 8" 
or 5V*" diskette. 


O 


ELLIS COMPUTING 

SOFTWARE TECHNOLOGY 

600 41st Avenue 

San Francisco, CA 94121 


Edition II of Nevada COBOL, 
subset of ANSI-74, features: 

Copy statement for library handling. 

CALL...USING...CANCEL. 
PERFORM...THRU...TIMES... 
UNTIL... Paragraph or section names. 
IF...NEXT SENTENCE...ELSE... 
NEXT SENTENCE AND/OR 
< = > NOT. 

GO TO...DEPENDING ON. 

Unique easily understood diagnostic 
error messages. 

Interactive ACCEPT/DISPLAY 
RELATIVE (random) access files. 
Sequential files both fixed and 
variable length. 

DISPLAY, 16-bit binary or packed 
decimal (C0MP-3) data types with 
up to 18-digit accuracy. 

INSPECT...TALLYING... REPLACING. 
ADD, SUBTRACT, MULTIPLY, 

DIVIDE, GIVING, ROUNDED, ON 
SIZE ERROR. 

Generates optimized 8080 machine 
language at up to 500 statements 
Vpernriinute. 


WE WELCOME C.O.D’s 


^272 


(415) 751-1522. 

CP/M. MP/M and TRS-80 are registered TM‘s of Digital Research and Tandy Corporation. 



Classified advertisements are intended for use by persons desiring to buy, sell or trade used com¬ 
puter equipment. No commercial ads are accepted. 

Two sizes of ads are available. The $5 box allows up to 5 lines of about 35 characters per line, in¬ 
cluding spaces and punctuation. The $10 box allows up to 10 lines. Minimize use of capital letters 
to save space. No special layouts allowed. Payment is required in advance with ad copy. We can¬ 
not bill or accept credit. 

Advertising text and payment must reach us 60 days in advance of publication (i.e., copy for 
March issue, mailed in February, must be here by Jan. 1). The publisher reserves the right to refuse 
questionable or inapplicable advertisements. Mail copy with payment to: Classifieds, Kilobaud 
Microcomputing, Peterborough, NH 03458. Do not include any other material with your ad as it 
may be delayed. 


For Sale: Heath H-8, serial I/O (cassette and 
RS-232) and 8K memory boards. Extended 
BASIC, all documentation. Will throw in as 
bonus one assembled but untested 12K Econo¬ 
ram VI board. $450 10^o down, balance 
COD/UPS. M. H. Endres, Box 8, Spirit 
Lake, ID 83869. 208-623-5911. 

Must Sell!!: TRS-80, 16K, Level II, tape digi¬ 
tizer, MDX-2 full interface, all game and pro¬ 
gramming software, programming aids in ma¬ 
chine and ASSMBLR, schematic diagrams. 
Full package $559. Call 303-733-2439 or write 
to Wendell K. R. Hutchins, 1175 S. Lipan 
Unit #A, Denver, CO 80223. Shp’d UPS 
COD. 

Needed: Western Electric and Bell System 
manuals on residential telephones and acces¬ 
sories, including model 500, Trimline, Touch- 
A-Matic S, speakerfone, jacks, wiring, instal¬ 
lation procedures, etc. C. Sarver, 256 West 
88th St., New York, NY 10024. 212-874-3529. 

For Sale: I have over supply of new diskettes 
and other computer supplies. Too many to list 
here. SASE G. R. Davis, 16 W. Walnut Ave., 
Westmont, NJ 08108. 

For Sale: Heath H8 computer 1 year old, con- 
fig. for O-origin CP/M, H17 dual disk drive, 
Trionyx 64K mem., and WH8-4 4 port I/O 
with 3 RS-232 rear panel connectors. Com¬ 
plete documentation and $600 of software. 
Asking $ 1990 or best offer, will ship no charge 
in U.S. Call collect; Dennis Crouse 617-661- 
8080 or 617-662-7513. 


For Sale: Amp IEEE-488 cables @ $25. Ax¬ 
iom EX801 printer (PET)—$250. SYM1 + 
supply—$160. LP-3 logic probe—$35. 2708’s 
@ $4. 1-24 cursor—$50. J. Brinson, 10136 E. 
96th, Indpls, IN 46256. 

For Sale: Microcomputing: #8 thru current is¬ 
sues, $75 or best offer. Interface Age: August 
1977 thru current issues, $50 or best offer. 
Paul Brainerd, 36 Sleigh Rd., Chelmsford, 
MA 01824. 617-256-6458. 

Heath—H8/48K (16 Trionix—32 Heath) 
4-port and H8-5 serial with dual Heath cas¬ 
sette. H9 CRT 24 line, upper/lowercase. All 
for $888. Also WH14 printer $555. Call 201- 
939-2421. R. Jackson, 201 Mortimer Ave., 
Rutherford, NJ 07070. 


For Sale: computer pc boards for arcade 
games Pac-man, Space Invaders and Missile 
Command; pong board with 60+ ICs; un¬ 
marked boards with gold ww IC sockets and 
2708 EPROMs; 2 miniature arcade games. 
SASE for tnore info to Rahm Yazdi, 910 S. 
Orange Ave., Short Hills, NJ 07078. 

32K PET/CBM 2001 with Skyles BASIC utili¬ 
ty ROM $600. FOB San Mateo, CA. Elf II, 
giant with complete software $200. Also 
SYM-1 with ROM BASIC and assm and case 
$200. Call collect 415-574-4212, Patrick 
Young. 

For Sale: 1 yr old industrial 19” color monitor. 
Open frame, 30+ MHz bandwidth. $175. 
6502 computer with cage, 3 cards & docu¬ 
ments. Color and sound output, $75. Navid 
Yazdi, 1130 N. 47 Ave. 6, Omaha, NE 68132. 

Super magazine sale: Byte , May 78, thru May 
81, 37 issues; Microcomputing, #11 thru #29, 
#37 thru #54, 37 issues; Creative Computing, 
Jan. 78, thru July 81, 34 issues; On Comput¬ 
ing, summer 79 thru spring 81,9 issues; any is¬ 
sue $1.75 each or all of the above for $150. I 
will pay postage. Call Joe 505-266-2344, or 
3503 Berkeley PL, N.E., Albuquerque, NM 
87106. 


Wanted: Sorcerer owners for exchange of 
items. I have 100 programs and much info. 
Send list of your items. Thanks. Rick Carlsen, 
247 Bath Rd.—#710, Kingston, Ont., Canada, 
K7M 2X9. 


For Sale: S-100 boards. Proc Tech VDM-1, 
$100; 450 ns static mem; 8K Godbout, $80; 4K 
SSM and Proc Tech, $40; SSM EPROM progr 
w/EPROMs, $100; modified Hitachi TV 
monitor, $75; Expandor printer, parallel 
ASCII, $175. Compl doc. A. Stumpf, 411 E. 
Palm, Litchfield Pk, AZ 85340.602-935-2053. 


For Sale: Exidy 48K Sorcerer, S-100 expansion 
unit, North Star dual Micro-Disk system, Lee- 
dex monitor and plenty of software. $1450 
complete. Will consider separate sales. Digital 
Graphic Systems CAT-100 video digitizing 
system. This is a 2 board S-100 device with its 
own on-board 32K video memory with full 
documentation and software. $1200. J. Clark, 
506 Nadel, Suisun City, CA 94585. 707426- 
4582. 
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CALENDAR 


Computer Showcase Expos 

A series of regional shows for business, professional and per¬ 
sonal users of small computer systems called Computer Show¬ 
case Expos will open this autumn. The San Francisco Bay Area 
Computer Showcase Expo is set for Oct. 21-23 at Brooks Hall. 
The South Florida Computer Showcase Expo is scheduled for 
Oct. 30-Nov. 1 at the Miami Expo/Center. The Los Angeles 
Computer Showcase Expo will be Nov. 13-15 at the Convention 
Center. For more information, contact the Interface Group, 160 
Speen St., Framingham, MA 01701 (617-879-4502; outside 
Massachusetts, 800-225-4620). 


Classroom Applications 

A two-day conference on “Classroom Applications of Com¬ 
puters” is set for Oct. 2 and 3 at Independence High School, San 
Jose, CA. For more information, contact Computer-Using Edu¬ 
cators, c/o W. Don McKell, Independence High School, 1776 Ed¬ 
ucational Park Drive, San Jose, CA 95133 (408-288-7642). 


Blacksburg Workshops 

A nine-day workshop on electronics is set for late Octpber and 
early November in Blacksburg, VA. The sessions are Digital 
Electronics for Automation and Instrumentation, Oct. 26-28; 
Microcomputer Design Interfacing and Programming Using the 
Z-80/8085/8080, Oct. 29-31; and Scientific Instrument Auto¬ 
mation, Interfacing and Programming Using the TRS-80 Micro¬ 
computer, Nov. 2-4. The workshop will be directed by Dr. Paul 
Field, Dr. Chris Titus, Dr. Jon Titus and David Larsen. For more 
information, contact Dr. Lindy Leffel, C.E.C., Virginia Tech, 
Blacksburg, VA 24061 (703-961-5241). 


Educational Software Show 

Queue’s second annual Educational Software Symposium is 
set for Oct. 17-18 at the Stouffer’s Inn, White Plain§, NY. The 
Syrqposium will feature educational software from dozens of 
publishers, and a wide variety of seminars, panels, and user in¬ 
terest group meetings on such topics as designing educational 
software, evaluating educational software, computers in the 
elementary classroom and computers in various curricula, in¬ 
cluding math, science, English and foreign language. Speakers 
will include educators and software authors and publishers. 
Registration is $45 in advance, $55 at the door. Write to Monicpi 
Kantrowitz, President, Queue, Inc., 5 Chapel Hill Drive, Fair- 
field, CT 06432. 


International Electrical, Electronics 
Conference 

The 1981 International Electrical, Electronics Conference 
and Exposition is scheduled at Exhibition Place in Toronto, Oct. 
5, 6 and 7. The show will include over 150 exhibitors, of whom 
half will be Canadian manufacturers. The keynote speaker will 
be David A. Golden, Chairman of Telesat Canada. For more in¬ 
formation, contact Southex Exhibitions, 1450 Don Mills Road, 
Don Mills, Ontario M3B 2X7 (416-445-6641). 


The Southeast Computer Show 

The Southeast Computer Show & Office Equipment Exposi¬ 
tion will be Oct. 29-Nov. 1 at the Atlanta Civic Center. The 
show is produced by National Computer Shows, 824 Boylston 
St., Chestnut Hill, MA 02167 (617-739-2000). 


New Jersey Microcomputer Show 

The second annual New Jersey Microcomputer Show and 
Fleamarket will be on Oct. 24 at the Holiday Inn (north) Conven¬ 
tion Center at the Newark International Airport (NJ Turnpike 
Exit 14). The show is managed by Kengore Corporation, pro¬ 
ducers of the National TRS-80 Microcomputer Show. For addi¬ 
tional information, contact Kengore Corporation, 3001 Route 
27, Franklin Park, NJ 08823 (201-297-2526). 


Northeast Computer Show 

The third annual Northeast Computer Show and Office 
Equipment Exposition is scheduled for Oct. 15-18 at Boston’s 
Hynes Auditorium. The show is produced by National Comput¬ 
er Shows, 824 Boylston Street, Chestnut Hill, MA 02167 (617- 
739-2000). 


NYSAEDS Conference 

On Oct. 18, 19 and 20, the New York State Association for Ed¬ 
ucational Data Systems (NYSAEDS) will have its annual confer¬ 
ence in Syracuse, NY. The theme is Software; the keynote 
speaker is Marge Kosel from Minnesota Educational Computing 
Consortium and the banquet speaker is Dr. Earl Joseph (Futur¬ 
ist) from Sperry Rand. For further information, contact Don 
Ross, Ardsley High School, Ardsley, NY 10502. 


Call for Papers 

The 1982 SAS Users Group International (SUGI) conference 
has extended a call for papers for the following sessions: Capaci¬ 
ty Planning and Evaluation, and Systems Software (computer 
capacity management). Evaluation and Consulting (training 
and consulting in universities, government and private indus¬ 
try), Econometrics and Time Series (modeling, time series anal¬ 
ysis and financial analysis and report writing), Graphics (crea¬ 
tive uses of graphics in communication and analysis using 
graphics as a tool). Information Systems (SAS interfaces: data¬ 
bases and database management systems, management infor¬ 
mation systems, general issues and geographic databases and 
display). Interactive Techniques (using SAS interactively with 
TSO and CMS), Statistics (regression: modeling and analysis, 
nonparametrics and categorical data analysis, analysis of vari¬ 
ance applications, multivariate analysis and biometrics and 
other applied statistical areas) and Posters (graphics and 
others). SUGI will be Feb. 14-17, 1982, in San Francisco, CA. 
Deadline for submitting abstracts is October 15, 1981. For more 
information, contact Helene Cavior, Bureau of Prisons, 330 
Primrose Road, Burlingame, CA 94010 (415-347-0721), or SAS 
Institute, Inc., Box 8000, Cary, NC 27511 (919-467-8000). 
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—Z-80— 


• TRS-80 ASSEMBLY LANGUAGE— BK1217 —by 

Hubert S. Howe, Jr. This book incorporates into a 
single volume all the pertinent facts and information 
you need to know to program and enjoy the TRS-80. In¬ 
cluded are clear presentations of all introductory con¬ 
cepts, completely tested practical programs and sub¬ 
routines, details of ROM and RAM and disk operating 
systems, plus comprehensive tables, charts and ap¬ 
pendices. Suitable for the first time user or more ex¬ 
perienced users. $9.95.* 

• INSIDE LEVEL II— BK1183—For machine language 
programmers! This is a comprehensive reference 
guide to the Level II ROMs, allowing easy utilization of 
the sophisticated routines they contain. It concisely 
explains set-ups, calling sequences, variable passage 

• and I/O routines. Part II presents an entirely new com¬ 
posite program structure which unloads under the 
SYSTEM command and executes in both BASIC and 
machine code with the speed and efficiency of a com¬ 
piler. Special consideration is given to disk systems. 
$15.95.* 


• PROGRAMMING THE Z-80—BK1122—by Rodnay 
Zaks. Here is assembly language programming for the 
Z-80 presented as a progressive, step-by-step course. 
This book is both an educational text and a self- 
contained reference book, useful to both the beginning 
and the experienced programmer who wish to learn 
about the Z-80. Exercises to test the reader are includ¬ 
ed. $14.95.* 

• Z-80 SOFTWARE GOURMET GUIDE AND COOK¬ 
BOOK— BK1045—by Nat Wadsworth. Scelbi’s newest 
cookbook! This book contains a complete description 
of the powerful Z-80 instruction set and a wide variety 
of programming information. Use the author’s ingre¬ 
dients including routines, subroutines and short pro¬ 
grams, choose a time-tested recipe and start cooking! 
$16.99.* 

• Z-80 ASSEMBLY LANGUAGE PROGRAMMING — 

BK1177—by Lance A. Leventhal. This book thoroughly 
covers the Z-80 instruction set, abounding in simple 
programming examples which illustrate software de¬ 
velopment concepts and actual assembly language 
• usage. Features include Z-80 I/O devices and interfac¬ 
ing methods, assembler conventions, and compari¬ 
sons with 8080A/8085 instruction sets and interrupt 
structure. $16.99.* 

• VOL I COMPONENT TESTERS- LB7359-... how 
to build transistor testers (8), diode testers (3), 1C test¬ 
ers (3), voltmeters and VTVMs (9), ohmmeters (8 differ¬ 
ent kinds), inductance (3), capacity (9), Q measure¬ 
ment, crystal checking (6), temperature (2), aural 
meters for the blind (3) and all sorts of miscellaneous 
data on meters.. .using them, making them more ver¬ 
satile, making standards. Invaluable book. $4.95.* 

• VOL II AUDIO FREQUENCY TESTERS—LB7360— 

.. .jam packed with all kinds of audio frequency test 
equipment. If you’re into SSB, RTTY, SSTV, etc., this 
book is a must for you... a good book for hi-fi addicts 
and experimenters, too! $4.95.* 

• VOL III RADIO FREQUENCY TESTERS— LB7361 — 
Radio frequency waves, the common denominator of 
Amateur Radio. Such items as SWR, antenna im¬ 
pedance, line impedance, rf output and field strength; 
detailed instructions on testing these items includes 
sections on signal generators, crystal calibrators, grid 
dip oscillators, noise generators, dummy loads and 
much more. $4.95.* 

• VOL IV 1C TEST EQUIPMENT— LB7362—Become a 
troubleshooting wizard! In this fourth volume of the 73 
TEST EQUIPMENT LIBRARY are 42 home construction 
projects for building test equipment to work with your 
ham station and in servicing digital equipment. Plus a 
cumulative index for all four volumes for the 73 TEST 
EQUIPMENT LIBRARY. $4.95.* 


PROGRAMMING 

The Microprocessor Software Engineering Series by 

John Zarrella provides common sense descriptions of 
advanced computer system topics for engineers, pro¬ 
grammers and development managers. Each volume is 
a self-contained review of a software engineering 
topic, explaining fundamental concepts in easy-to-un- 
derstand language and describing sophisticated soft¬ 
ware tools and techniques. Detailed glossary of tech- i 
nical jargon is included in each volume. This series will 
help you find the solutions to your software problems. 

• OPERATING SYSTEMS: CONCEPTS AND PRINCI¬ 
PLES— BK1 193—Presents an overview of the basic op¬ 
erating system types, their components and capabil¬ 
ities. $7.95.* 

• WORD PROCESSING AND TEXT EDITING —BK1194 

— Provides a firm basis for understanding word pro¬ 
cessing terminology and for comparing systems. 
$7.95.* 

• SYSTEM ARCHITECTURE— BK1195 —Presents a 
detailed overview of advanced computer system 
design including object architecture and capability- 
based addressing. $9.95.* 

—6502— 

^•THE APPLE II USER’S GUIDE-BK1220—by Lon 

Poole, Martin McNiff, and Steven Cook. This guide is 
the key to unlocking the full power of your Apple II or 
Apple II Plus. Topics include: “Applesoft and Integer 
BASIC Programming”—especially how to make the 
best use of Apple’s sound, color and graphics capabili¬ 
ties. “Machine Level Programming,” ‘‘Hardware 
Features”—which covers the disk drive and printer, 
and ‘‘Advanced Programming”—describing high 
resolution graphics techniques and other advanced 
applications. Well organized and easy to use. $15.00.* 

• PROGRAMMING THE 6502 (Third Edition)— BK1005 
—Rodnay Zaks has designed a self-contained text to 
learn programming, using the 6502. It can be used by a 

E erson who has never programmed before, and should 
e of value to anyone using the 6502. The many exer¬ 
cises will allow you to test yourself and practice the 
concepts presented. $12.95.* 

• 6502 APPLICATIONS BOOK-BK1006-Rodnay Zaks 
presents practical-application techniques for the 6502 
microprocessor, assuming an elementary knowledge of 
microprocessor programming. You will build and design 
your own domestic-use systems and peripherals. Self¬ 
test exercises Included. $12.95.* 

• 6502 ASSEMBLY LANGUAGE PROGRAMMING — 

BK1176—by Lance A. Leventhal. This book provides 
comprehensive coverage of the 6502 microprocessor 
assembly language. Leventhal covers over 80 program¬ 
ming examples from simple memory load loops to 
complete design projects. Features include 6502 as¬ 
sembler conventions, input/output devices and inter¬ 
facing methods, and programming the 6502 interrupt 
system. $16.99.* 

• 6502 SOFTWARE GOURMET GUIDE AND COOK¬ 
BOOK— BK1055—by Robert Findley. This book intro¬ 
duces the BASIC language programmer into the realm 
of machine-language programming. The description of 
the 6502 structure and instruction set, various 
routines, subroutines and programs are the ingredi¬ 
ents in this cookbook. “Recipes” are included to help 
you put together exactly the programs to suit your 
taste. $12.95.* 


• MICROCOMPUTING CODING SHEETS Microcom¬ 
puting's dozen or so programmers wouldn’t try to work 
without these handy scratch pads, which help prevent 
the little errors that can cost hours and hours of pro¬ 
gramming time. Available for programming is Assem¬ 
bly/Machine Language (PD1001), which has columns 
for address, instruction (3 bytes), source code (label 
op code, operand) and comments; and for BASIC 
^PD1002) which is 72 columns wide. 50 sheets to a pad 


—8080/8080A—6800— 

• 6809 MICROCOMPUTER PROGRAMMING AND 
T* INTERFACING— BK1215—by Andrew C. Staugaard, 

Jr. Getting involved with Tandy's new Color Computer? 

If so, this new book from the Blacksburg Group will 
allow you to exploit the awesome power of the 
machine’s 6809 microprocessor. Detailed information 
on processor architecture, addressing modes, register 
operation, data movement, arithmetic logic opera¬ 
tions, I/O and interfacing is provided, as well as a 
review section at the end of each chapter. Four appen¬ 
dices are included covering the 6809 instruction set, 
specification sheets of the 6809 family of processors, 
other 6800 series equipment and the 6809/6821 
Peripheral Interface Adapter. This book is a must for 
the serious Color Computer owner. $13.95.* 

^ • 68000 MICROPROCESSOR HANDBOOK—BK1216 

—by Gerry Kane. Whether you’re currently using the 
68000, planning to use it, or simply curious about one 
of the newest and most powerful microprocessors, 
this handbook has all the answers. A clear presenta¬ 
tion of signal conversions, timing diagram conven¬ 
tions, functional logic, three different instruction set 
tables, exception processing, and family support 
devices provides more information about the 68000 
than the manufacturer’s data sheets. A stand alone 
reference book which can also be used as a supple¬ 
ment to An Introduction to Microcomputers: Vol. 2— 
Some Real Microprocessors. $6.99. * 

• 8080A/8085 ASSEMBLY LANGUAGE PROGRAM¬ 
MING— by Lance Leventhal—BK1004—Assembly lan¬ 
guage programming for the 8080A/8085 is explained 
with a description of the functions of assemblers and 
assembly instructions, and a discussion of basic soft¬ 
ware development concepts. Many fully debugged, 
practical programs are included as is a special section 
on structured programming. $15.99.* 

• 8080 SOFTWARE GOURMET GUIDE AND COOK¬ 
BOOK— BK1 102—If you have been spending too much 
time developing simple routines for your 8080, try this 
new book by Scelbi Computing and Robert Findley. De¬ 
scribes sorting, searching, and many other routines for 
the 8080 user. $12.95.* 

—COOKBOOKS— 

• CMOS COOKBOOK— BK1011—by Don Lancaster. 
Details the application of CMOS, the low power logic 
family suitable for most applications presently 
dominated by TTL. Required reading for every serious 
digital experimenter! $10.50.* 

• TVT COOKBOOK— BK1064-by Don Lancaster. De¬ 
scribes the use of a standard television receiver as a 
microprocessor CRT terminal. Explains and describes 
character generation, cursor control and interface in¬ 
formation in typical, easy-to-understand Lancaster 
style. $9.95.* 

• TTL COOKBOOK— BK1063—by Don Lancaster. Ex¬ 
plains what TTL is, how it works, and how to use it. Dis¬ 
cusses practical applications, such as a digital coun¬ 
ter and display system, events counter, electronic 
stopwatch, digital voltmeter and a digital tachometer. 
$9.50.* 


*Use the order card in the back of this magazine or itemize your order on a separate 
piece of paper and mail to Kilobaud Microcomputing Book Department • Peterborough 
NH 03458. Be sure to include check or detailed credit card information. 


NoC.O.D. orders accepted. All orders add $1.50 handling. Please allow 4-6 weeks for 
delivery. Questions regarding your order? Please write to Customer Service at the 
above address. 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


*new 


FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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• INTRODUCTION TO TRS-80 LEVEL II BASIC AND 
COMPUTER PROGRAMMING— BK1219—by Michael 
P. Zabinski. Written by an experienced educator, this is 
the book for those beginners who want to learn about 
computers without having to become an expert. It has 
practical programs, useful line-by-line comments, ex¬ 
cellent flowcharts accompanied by line numbers and 
over 200 exercises which help the reader assess prog¬ 
ress, reinforce comprehension, and provide valuable 
practical experience. $10.95/ 

• 50 BASIC EXERCISES— BK1192—by J. P. Lamoitier. 
This book is structured around the idea that the best 
way to learn a language is through actual practice. It 
contains 50 completely explained exercises: state¬ 
ment and analysis of the problem, flowcharts, pro¬ 
grams and actual runs. Program subjects include 
mathematics, business, games, and operations re¬ 
search, and are presented in varying levels of diffi¬ 
culty. This format enables anyone to learn BASIC rap¬ 
idly, checking their progress at each step. $12.95* 

by [ 

This book is unique. It is a virtual ENCYCLOPEDIA of 
BASIC. While not favoring one computer over another, 
it explains over 250 BASIC words, how to use them and 
alternate strategies. If a computer does not possess 
the capabilities of a needed or specified word, there 
are often ways to accomplish the same function by us¬ 
ing another word or combination of words. That’s 
where the HANDBOOK comes in. It helps you get the 
most from your computer, be it a “bottom-of-the-line” 
micro or an oversized monster. $14.95.* 


• LEARNING LEVEL II— BK1175—by David Lien. Writ¬ 
ten especially for the TRS-80, this book concentrates 
on Level II BASIC, exploring every important BASIC 
language capability. Updates are included for those 
who have studied the Level I User’s Manual. Sections 
include: how to use the Editor, dual cassette opera¬ 
tion, printers and peripheral devices, and the conver¬ 
sion of Level I programs to Level II. $15.95.* 

• BASIC BASIC (2ND EDITION)-BK1026-by James 
S. Coan. This is a textbook which incorporates the 
learning of computer programming using the BASIC 
language with the teaching of mathematics. Over 100 
sample programs illustrate the techniques of the BA¬ 
SIC language and every section is followed by practi¬ 
cal problems. This second edition covers character 
string handling and the use of data files. $10.50.* 

• ADVANCED BASIC— BK1000—Applications, includ¬ 
ing strings and files, coordinate geometry, area, se¬ 
quences and series, simulation, graphing and games. 
$10.75*. 

• SIXTY CHALLENGING PROBLEMS WITH BASIC 
SOLUTIONS (2nd Edition)— BK1073—by Donald 
Spencer, provides the serious student of BASIC pro¬ 
gramming with interesting problems and solutions. No 
knowledge of math above algebra required. Includes a 
number of game programs, as well as programs for 
financial interest, conversions and numeric manipula¬ 
tions. $6.95.* 


• PASCAL— BK1188—by Paul M. Chirlian. Professor 
Chirlian’s textbook combines a simple approach to the 
PASCAL language with comprehensive coverage on 
how a computer works, how to use a flowchart, work¬ 
ing from a terminal as well as batch operation and 
debugging. Special attention is paid to idiosyncrasies 
of the language and syntax flowcharts abound for the 
convenience of the experienced programmer. Well in¬ 
dexed. $12.95* 

• INTRODUCTION TO PASCAL— BK1189—by Rodnay 
Zaks. A step-by-step introduction for anyone wanting 
to learn the language quickly and completely. Each 
concept is explained simply and in a logical order. All 
features of the language are presented in a clear, easy- 
to-understand format with exercises to test the reader 
at the end of each chapter. It describes both standard 
PASCAL and UCSD PASCAL, the most widely used 
dialect for small computers. No computer or program¬ 
ming experience is necessary. $14.95.* 


• PROGRAMMING IN PASCAL-BK1140-by Peter 
Grogono. The computer programming language 
PASCAL was the first language to embody in a coher¬ 
ent way the concepts of structured programming, 
which has been defined by Edsger Dijkstra and C.A.R. 
Hoare. As such, it is a landmark in the development of 
programming languages. PASCAL was developed by 
Niklaus Wirth in Zurich; it is derived from the language 
ALGOL 60 but is more powerful and easier to use. 
PASCAL is now widely accepted as a useful language 
that can be efficiently implemented, and as an ex¬ 
cellent teaching tool. It does not assume knowledge of 
any other programming language; it is therefore suit¬ 
able for an introductory course. $12.95.* 


—GAMES— 


• 40 COMPUTER GAMES-BK7381—Forty games in all 
in nine different categories. Games for large and small 
systems, and even a section on calculator games. Many 
versions of BASIC used and a wide variety of systems 
represented. A must for the serious computer games- 
man. $7.95* 

• BASIC COMPUTER GAMES— BK1074-Okay, so 
once you get your computer and are running in BASIC, 
then what? Then you need some programs in BASIC, 
that’s what. This book has 101 games for you from very 
simple to real buggers. You get the games, a descrip¬ 
tion of the games, the listing to put in your computer 
and a sample run to show you how they work. Fun. Any 
one game will be worth more than the price of the book 
for the fun you and your family will have with it. $7.50.* 

• MORE BASIC COMPUTER GAMES-BK1182— 
edited by David H. Ahl. More fun in BASIC! 84 new 
games from the people who brought you BASIC Com¬ 
puter Games. Includes such favorites as Minotaur(bat- 
tle the mythical beast) and Eliza (unload your troubles 
on the doctor at bargain rates). Complete with game 
description, listing and sample run. $7.50.* 

• WHAT TO DO AFTER YOU HIT RETURN— BK1071 — 
PCC’s first book of computer games.. .48 different 
computer games you can play in BASIC.. .programs, 
descriptions, many illustrations. Lunar Landing, Ham¬ 
murabi, King, Civel 2, Qubic 5, Taxman, Star Trek, 
Crash, Market, etc. $10.95.* 


• PAYROLL WITH COST ACCOUNTING —IN BASIC — 

BK1001—by L. Poole & M. Borchers, includes program 
listings with remarks, descriptions, discussions of the 
principle behind each program, file layouts, and a com¬ 
plete user’s manual with step-by-step instructions, 
flowcharts, and simple reports and CRT displays. Pay¬ 
roll and cost accounting features include separate 
payrolls for up to 10 companies, time-tested interac¬ 
tive data entry, easy correction of data entry errors, job 
costing (labor of distribution), check printing with full 
deduction and pay detail, and 16 different printed re¬ 
ports, including W-2 and 941 (in CBASIC). $20.00.* 

• SOME COMMON BASIC PROGRAMS— BK1053— 
published by Adam Osborne & Associates, Inc. Perfect 
for non-technical computerists requiring ready-to-use 
programs. Business programs, plus miscellaneous 
programs. Invaluable for the user who is not an ex¬ 
perienced programmer. All will operate in the stand¬ 
alone mode. $14.99 paperback. 

• PIMS: PERSONAL INFORMATION MANAGEMENT 
SYSTEM— BK1009—Learn how to unleash the power 
of a personal computer for your own benefit in this 
ready-to-use data-base management program. 

—MONEYMAKING— 


• HOW TO MAKE MONEY WITH COMPUTERS- 

BK1003—In 10 information-packed chapters, Jerry 
Felsen describes more than 30 computer-related, 
money-making, high profit, low capital investment op¬ 
portunities. $15.00.* 

• HOW TO SELL ANYTHING TO ANYBODY— BK7306— 
According to The Guinness Book of World Records, the 
author, Joe Girard, is “the world’s greatest salesman." 
This book reveals how he made a fortune—and how you 
can, too. $2.25.* 

• THE INCREDIBLE SECRET MONEY MACHINE— 

BK1178—by Don Lancaster. A different kind of “cook¬ 
book” from Don Lancaster. Want to slash taxes? Get 
free vacations? Win at investments? Make money from 
something that you like to do? You’ll find this book 
essential to give you the key insider details of what is 
really involved in starting up your own money machine. 


—BASIC & 


—BUSINESS— 


*Use the order card in the back of this magazine or itemize your order on a separate NoC.O.D. orders accepted. All orders add $1.50 handling. Please allow 4-6 weeks for 
piece of paper and mail to Kilobaud Microcomputing Book Department • Peterborough delivery. Questions regarding your order? Please write to Customer Service at the 
NH 03458. Be sure to include check or detailed credit card information. above address. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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• HOBBY COMPUTERS ARE HERE!-BK7322-lf you 
want to come up to speed on how computers work... 
hardware and software.. .this is an excellent book. It 
starts with fundamentals and explains the circuits, and 
the basics of programming, along with a couple of TVT 
construction projects, ASCII-Baudot, etc. This book has 
the highest recommendations as a teaching aid. $4.95.* 

• THE NEW HOBBY COMPUTERS— BK7340—This 
book takes it from where “HOBBY COMPUTERS ARE 
HERE!” leaves off, with chapters on Large Scale Integra¬ 
tion, how to choose a microprocessor chip, an introduc¬ 
tion to programming, low cost I/O for a computer, com¬ 
puter arithmetic, checking memory boards...and 
much, much more! Don’t miss this tremendous value! 
Only $4.95.* 

• AN INTRODUCTION TO MICROCOMPUTERS, VOL 0 

— BK1130—The Beginner’s Book—Written for readers 
who know nothing about computers—for those who 
have an interest in how to use computers—and for 
everyone else who must live with computers and 
should know a little about them. The first in a series of 
4 volumes, this book will explain how computers work 
and what they can do. Computers have become an in¬ 
tegral part of life and society. During any given day you 
are affected by computers, so start learning more 
about them with Volume 0. $7.95.* 

• VOL. I— BK1030— 2nd Edition completely revised. 

Dedicated to the basic concepts of microcomputers 
and hardware theory. The purpose of Volume I is to 
give you a thorough understanding of what microcom¬ 
puters are. From basic concepts (which are covered in 
detail), Volume I builds the necessary components of a 
microcomputer system. This book highlights the dif¬ 
ference between minicomputers and microcomputers. 
$12.99.* 

• VOL. II—BK1040 (with binder)—Contains descrip¬ 
tions of individual microprocessors and support 
devices used only with the parent microprocessor. 
Volume II describes all available chips. $31.99* 

• VOL. Ill— BK1133 (with binder)—Contains descrip¬ 
tions of all support devices that can be used with any 
microprocessor. $21.99* 


—SPECIAL INTERESTS— 


—INTRODUCTORY— 


• UNDERSTANDING AND PROGRAMMING MICRO¬ 
COMPUTERS— BK7382—A valuable addition to your 
computing library. This two-part text includes the best 
articles that have appeared in 73 and Kilobaud 
Microcomputing magazines on the hardware and soft¬ 
ware aspects of microcomputing. Well-known authors 
and well-structured text helps the reader get involved. 
$10.95* 

• SOME OF THE BEST FROM KILOBAUD MICROCOM¬ 
PUTING— BK7311— A collection of the best articles that 
have appeared in Kilobaud MICROCOMPUTING. Includ¬ 
ed is material on the TRS-80 and PET systems, CP/M, the 
8080/8085/Z-80 chips, the ASR-33 terminal. Data base 
management, word processing, text editors and file 
structures are covered too. Programming techniques 
and hard-core hardware construction projects for 
modems, high speed cassette interfaces and TVTs are 
also included in this large format, 200 plus page edition. 
$10.95.* 


• YOUR FIRST COMPUTER— BK1191 — by Rodnay 
Zaks. Whether you are using a computer, thinking 
about using one or considering purchasing one, this 
book is indispensable. It explains what a computer 
system is, what it can do, how it works and how to 
select various components and peripheral units. It is 
written in everyday language and contains invaluable 
information for the novice and the experienced pro¬ 
grammer. (The first edition of this book was published 
under the title “An Introduction to Personal and 
Business Computing”.) $7.95* 


• MICROPROCESSOR INTERFACING TECHNIQUES 

— BK1037—by Austin Lesea & Rodnay Zaks—will 
teach you how to interconnect a complete system and 
Interface it to all the usual peripherals. It covers hard¬ 
ware and software skills and techniques, including the 
use and design of model buses such as the IEEE 488 or 
S-100. $15.95.* 


*Use the order card in the back of this magazine or itemize your order on a separate No C.O.D. orders accepted. All orders add $1.50 handling. Please allow 4-6 weeks for 

piece of paper and mail to Kilobaud Microcomputing Book Department • Peterborough delivery. Questions regarding your order? Please write to Customer Service at the 

NH 03458. Be sure to include check or detailed credit card information. above address. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


• TRS-80 DISK AND OTHER MYSTERIES-BK1 181- 
by Harvard C. Pennington. This is the definitive work 
on the TRS-80 disk system. It is full of detailed “How 
to” information with examples, samples and in-depth 
explanations suitable for beginners and professionals 
alike. The recovery of one lost file is worth the price 
alone. $22.50.* 


• MICROSOFT BASIC DECODED AND OTHER 
MYSTERIES— BK1186—by James Farvour. From the 
company that brought you TRS-80 DISK AND OTHER 
MYSTERIES ! Contains more than 6500 lines of com¬ 
ments for the disassembled Level II ROMs, six addi¬ 
tional chapters describing every BASIC subroutine, 
with assembly language routines showing how to use 
them. Flowcharts for all major routines give the reader 
a real insight into how the interpreter works. $29.50. 


• THE CUSTOM TRS-80 AND OTHER MYSTERIES— 

BK1218—by Dennis Kitsz. More than 300 pages of 
TRS-80 customizing information. With this book you’ll 
be able to explore your computer like never before. 
Want to turn an 8 track into a mass storage unit? In¬ 
dividual reverse characters? Replace the BASIC 
ROMs? Make Music? High speed, reverse video, Level I 
and Level II? Fix it if it breaks down? All this and much, 
much more. Even if you have never used a soldering 
iron or read a circuit diagram, this book will teach you 
how! This is the definitive guide to customizing your 
80! $29.95.* 

• BASIC FASTER AND BETTER AND OTHER MYS¬ 
TERIES— BK1221— by Lewis Rosenfelder. You don’t 
have to learn assembly language to make your pro¬ 
grams run fast. With the dozens of programming tricks 
and techniques in this book you can sort at high speed, 
swap screens in the twinkling of an eye, write INKEY 
routines that people think are in assembly language 
and add your own commands to BASIC. Find out how 
to write elegant code that makes your BASIC really 
hum, and explore the power of USR calls. $22.50.* 
Available end of August. 

• THE CP/M HANDBOOK (with MP/M)-BK1 187-by 
Rodnay Zaks. A complete guide and reference hand¬ 
book for CP/M—the industry standard in operating 
systems. Step-by-step instruction for everything from 
turning on the system and inserting the diskette to cor¬ 
rect user discipline and remedial action for problem 
situations. This also includes a complete discussion 
of all versions of CP/M up to and including 2.2, MP/M 
and CDOS. $14.95*. 

• INTRODUCTION TO TRS-80 GRAPHICS-BK1 180- 
by Don Inman. Dissatisfied with your Level I or Level II 
manual’s coverage of graphics capabilities? This well- 
structured book (suitable for classroom use) is ideal 
for those who want to use all the graphics capabilities 
built into the TRS-80. A tutorial method is used with 
many demonstrations. It is based on the Level I, but all 
material is suitable for Level II use. $8.95.* 


• TOOLS & TECHNIQUES FOR ELECTRONICS— 

BK7348—by A. A. Wicks is an easy-to-understand book 
written for the beginning kit builder as well as the ex¬ 
perienced hobbyist. It has numerous pictures and 
descriptions of the safe and correct ways to use basic 
and specialized tools for electronic projects as well as 
specialized metal working tools and the chemical aids 
which are used in repair shops. $4.95.* 

• HOW TO BUILD A MICROCOMPUTER-AND REALLY 
UNDERSTAND IT— BK7325-by Sam Creason. The elec¬ 
tronics hobbyist who wants to build his own microcom- 

? uter system now has a practical “How-To" guidebook. 

his book is a combination technical manual and pro¬ 
gramming guide that takes the hobbyist step-by-step 
through the design, construction, testing and debugging 
of a complete microcomputer system. Must reading for 
anyone desiring a true understanding of small computer 
systems. $9.95.* 


FOR TOLL FREE ORDERING CALL 1-800-258-5473 














AIM 65 


BY ROCKWELL INTERNATIONAL 



AIM 65 is fully assembled, tested and warranted. With the 
addition of a low cost, readily available power supply, it’s 
ready to start working for you. 

AIM 65 features on-board thermal printer and 
alphanumeric display, and a terminal-style keyboard. It 
has an addressing capability up to 65K bytes, and comes 
with a user-dedicated IK or 4K RAM. Two installed 4K 
ROMS hold a powerful Advanced Interface Monitor 
program, and three spare sockets are included to expand 
on-board ROM or PROM up to 20K bytes. 

An Application Connector provides for attaching a TTY 
and one or two audio cassette recorders, and gives exter¬ 
nal access to the user-dedicated general purpose I/O lines. 

Also included as standard are a comprehensive AIM 65 
User’s Manual, a handy pocket reference card, an R6500 
Hardware Manual, an R6500 Programming Manual and an 
AIM 65 schematic. 

AIM 65 is packaged on two compact modules. The 
circuit module is 12 inches wide and 10 inches long, the 
keyboard module is 12 inches wide and 4 inches long. 

They are connected by a detachable cable. 

THERMAL PRINTER 

Most desired feature on low-cost microcomputer systems ... 

• Wide 20-column printout 

• Versatile 5x7 dot matrix format 

• Complete 64-character ASCII alphanumeric format 

• Fast 120 lines per minute 

• Quite thermal operation 

• Proven reliability 

FULL-SIZE ALPHANUMERIC KEYBOARD 

Provides compatibility with system terminals . . . 

• Standard 54 key, terminal-style layout 

• 26 alphabetic characters 

• 10 numeric characters 

• 22 special characters 

• 9 control functions 

• 3 user-defined functions 

TRUE ALPHANUMERIC DISPLAY 

Provides legible and lengthy display . . . 

• 20 characters wide 

• 16-segment characters 

• High contrast monolithic characters 

• Complete 64-character ASCII alphanumeric format 


RNB> ENTERPRIS 

INCORPORATED 


PROVEN R6500 MICROCOMPUTER SYSTEM DEVICES 

Reliable, high performance NMOS technology . . . 

• R6502 Central Processing Unit (CPU), operating at 1 
MHz. Has 65K address capability, 13 addressing modes 
and true index capability. Simple but powerful 56 
instructions. 

• Read/Write Memory, using R2114 Static RAM devices. 
Available in IK byte and 4K byte versions. 

• 8K Monitor Program Memory, using R2332 Static ROM 
devices. Has sockets to accept additional 2332 ROM or 
2532 PROM devices, to expand on-board Program 
memory up to 20K bytes. 

• R6532 RAM-Input/Output-Timer (RIOT) combination 
device. Multipurpose circuit for AIM 65 Monitor functions. 

• Two R6522 Versatile Interface Adapter (VIA) devices, 
which support AIM 65 and user functions. Each VIA has 
two parallel and one serial 8-bit, bidirectional I/O ports, 
two 2-bit peripheral handshake control lines and two 
fully-programmable 16-bit interval timer/event counters. 

BUILT-IN EXPANSION CAPABILITY 

• 44-Pin Application Connector for peripheral add-ons 

• 44-Pin Expansion Connector has full system bus 

• Both connectors are KIM-1 compatible 

TTY AND AUDIO CASSETTE INTERFACES 

Standard interface to low-cost peripherals . . . 

• 20 ma. current loop TTY interface 

• Interface for two audio cassette recorders 

• Two audio cassette formats: ASCII KIM-1 compatible 
and binary, blocked file assembler compatible 

ROM RESIDENT ADVANCED INTERACTIVE MONITOR 

Advanced features found only on larger systems . . . 

• Monitor-generated prompts 

• Single keystroke commands 

• Address independent data entry 

• Debug aids 

• Error messages 

• Option and user interface linkage 

ADVANCED INTERACTIVE MONITOR COMMANDS 

• Major Function Entry 

• Instruction Entry and Disassembly 

• Display/Alter Registers and Memory 

• Manipulate Breakpoints 

• Control Instruction/Trace 

• Control Peripheral Devices 

• Call User-Defined Functions 

• Comprehensive Text Editor 

LOW COST PLUG-IN ROM OPTIONS 

• 4K Assembler—symbolic, two-pass , A 65.010 $ 79.00 

• 8K BASIC Interpreter A 65020 $ 99.00 

POWER SUPPLY SPECIFICATIONS 

• +5 VDC ± 5% regulated @ 2.0 amps (max) 

• +24 VDC ±15% unregulated @ 2.5 amps (peak) 

0.5 amps average 

PRICE: $389.00 (IK RAM) $439.00 (4K RAM) 

Plus $4.00 UPS (shipped in U.S. must give street address), 
$10 parcel post to APO’s, FPO’s, Alaska, Hawaii, Canada, 
$25 air mail to all other countries 
AIM 65 USER MANUAL $5.00 plus $1.50 shipping & handling. 

We manufacture a complete line of high quality expansion 
boards. Use reader service card to be added to our mailing 
list, or U.S. residents send $1.00 (International send $3.00 
U.S.) for airmail delivery of our complete catalog. 

We’ve Expanded Again! 


Note our new address. 

am 


EZ C 4030 N. 27th Avenue, Suite D 

L- O Phoenix. Az 85017 

mm 



(602) 265-7564 
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EPSON MX-80 
Now in stock! 

The MX-80 dot matrix printer. 
Unequalled Epson reliability. Has 
all the features of the MX-70 plus 
more power and extra functions. 


C-ITOH STARWRITER: LETTER 
QUALITY PRINTING FOR UNDER 

$2000!/This daisywheel printer 
gives high quality at a low price. 
25 cps. Parallel and serial inter¬ 
faces available. 


NEC SPINWRITER FROM THE 
FIRST NAME IN LETTER QUALITY 

PRINTERS/Compumart offers 
beautiful print quality with NEC 
Spinwriter Terminals. We carry all 
models from RO THRU KSR WITH 
NUMERIC KEYPAD-5510-5530. All 
versions give unsurpassed hard 
copy output! 


NEW INTEGRAL DATA’S 560 
PRINTER/ All the exciting features 
of the 400 series plus 141/2" paper 
capacity. 132 col. graphics printer 


CLEARANCE ZENITH COLOR 
VIDEO MONITOR $349. 

SUPER SELLING TERMINALS FROM 
LEAR SIGLER/ We have the follow¬ 
ing Lear Siegler terminals in stock 
at prices too low to print! Call for 
quotes. 

ADM-3A/Industry*s favorite dumb 
terminal for some very smart 
reasons/ 

ADM-3A + NEW from Lear Siegler. 
CALL! 

IT IS HERE! It is the new Intermedi¬ 
ate Terminal from Lear Siegler. 


SANYO MONITORS AT LOW COM- 
PUMART PRICES /Sanyo's new line 
of CRT data display monitors are 
designed for the display of alpha¬ 
numeric or graphic data. 

9" SANYO B/W $169. 

12" SANYO B/W 
12" SANYO W/ 

GREEN SCREEN 
13" SANYO COLOR 


HP-41C CALCULATORS 
MEMORY MODULES for storing 
programs of up to 2000 lines of 
program memory 
“EXTRA SMART” CARD READER. 
Records programs and data back 
onto blank magcards. 

THE PRINTER. Upper and lower 
case. High resolution plotting. Port¬ 
able thermal operation. 
APPLICATION MODULES 


NEW SUPER 41-CV SYSTEMS with 
Quad RAMS built-in. Maximum 
memory on-board leaves slots 
open for Application Pacs and 
peripherals. 

-I- CARD READER 
+ CARD READER + PRINTER 
QUAD RAMS equivalent to four 
Memory Modules all packed 
into one. 

MATROX PRODUCTS/Compumart 

stocks the complete line. 

DEC LSl-ll/Compumart now 
offers the entire product line. 

CALL FOR PRICES AND DELIVERY 


RM EXPANSION ACCESSORIES 
FOR AIM- 

CALL SPECS AND PRICES 


APPLE HI IS IN STOCK/Apple HI 

Information Analyst Package— 
128K Apple III, Black and White 
Monitor 12". and information ana¬ 
lyst software. 

TOP SOFTWARE PACKAGES FROM 
COMPUMART 


VISICALC/FOR APPLE/FOR HP/ 
FOR COMMODORE/FOR ATARI 


SOFTWARE FROM APPLE/Apple 

Plot (the perfect graphic comple¬ 
ment for Visicalc/Dow Jones News 
& Quotes/Apple Fortrom/Apple 
Writer/Pascal Language System/ 
Controller Business System 

PERSONAL SOFTWARE/Visidex/ 

VisiTrend/VisiPlot/VisiTerm 

MUSE/SuperText 


IDS 445. Priced lower than the 440 
and equipped with a better print 
head. With & w/o graphics. 

IDS 460. Features include corre¬ 
spondence quality printing, high 
resolution graphics. 



Spinwriter 5520 

CENTRONICS PRINTERS 
3 SERIAL MODEL 737 

The closest thing to letter quality 
print lor under $1000. 

List $1045 SPECIAL $795. 

737-1 Parallel Interface 
List $995 SALE PRICE $695. 

PLUS EXCITING REBATE OFFER 
ON CENTRONICS PRINTERS. 

OMNI 810 PRINTER FROM TEXAS 
INSTRUMENTS CALL US 

The 820 RO PACKAGE includes 
machine mounted paper tray and 
cable. A compressed print option 
and device forms control are 
standard features. 

THE 820 KSR PACKAGE includes 
fully ASCII Keyboard plus all of the 
leatures of the RO. 



Sanyo 13" Color Monitor 

NEC COLOR MONITOR/RECEIVER 
HIGH RESOLUTION/ 


NOVATION CAT ACOUSTIC 
MODEM Answer Originate 

NEW! D-CAT Direct Connect 
Modem from Novation. 
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Apple Soltware 

MOUNTAIN COMPUTER/ 


Composite video using BNC con¬ 
nectors, 8-Pin connector for VCR/ 
VTR video loop In/Out and 
television reception. 


Visit our giant 

ANN ARBOR STORE 

1250 North Main Street 
Ann Arbor. Michigan 


FREE CATALOGS 


Giltronlx Switch 

GILTRONIX RS 232 SWITCH/ 

The ultimate in flexibility. You can 
connect three peripherals to one 
computer or three computers to 
one peripheral. Switches the eight 
most important RS 232 signals. 


MICRO 

The original 
and most com¬ 
plete catalog 
of micro-com¬ 
puters, acces¬ 
sories and 
peripherals. 


DEC PDP/ 
LSI-11 Systems 

configured and 
integrated with 
other manufac¬ 
turers compat¬ 
ibles. The first, 
best DEC based 
systems catalog. 


Send lor them! 


DYSAN DISKETTES/Single side, 
single density. Hard or Soft Sector 
$5. ea. 

MEMOREX 3401’s/51/4 disks $3.25. 
/with hub ring for Apple $3.50. 

MEMORY INTEGRATED CIRCUITS/ 

Call for quantity discounts when 
ordering over 50 units. 

MOTOROLA 4116 (200 Nano¬ 
second Plastic) $4.50 


Expansion accessories for Apple/ 
Super Talker/The Music System/ 
ROM plus board with Keyboard 
filter/ROM Writer/Clock Calen¬ 
dar/AtoD and Dto A Converter/ 
Clock for Apple/CPS Multifunction 
Board 


VIDEX/ Video Term (80 col. x 24 
line. 7x9 Matrix plug in compati¬ 
ble board for Apple II) w/wo 
graphics EPROM/SSM Serial & 
Parallel, Apple Interface/ABT's 
Numeric Key Plan/California 
Microcomputer Keyboard 


VIC 20 PERSONAL COMPUTER 
FROM COMMODORE 

$299. 


SEE US AT THE NORTHEAST COMPUTER SHOW, OCTOBER 15-18,1981, BOOTH #608 


IMPORTANT ORDERING INFORMATION 

CALL 800 343-5504 in Massachusetts (617) 491-2700. phones open 
trom 830 am to 7.00 pm Mon-Fri 11.00 am to 400 p.m Sat. 

PO’S: Accepted from Dun 8c Bradstreet rated companies—shipment 


contingent upon receipts of signed purchase order. 

SALE PRICES. Valid lor month of magazine date only—all prices sub 
ject to change without notice. Our Ann Arbor retail store is open 
11:00 am to 7=00 p.m Tues-Fri. 10:00 am to 5.00 p.m on Saturdays 






























$4695 


$3250 



SAVE OVER $200 ON OUR BEST 
SELLING APPLE SYSTEM/ System 
includes a 48K Apple II, Apple 
Disk, DOS 3.3 and Controller and a 
Sup R MOD RF Modulator. 

List $2209. 

EXCLUSIVE FOR THE APPLE: 

Magic Wand, Videx, Z-80 sottcard 
(Requires 48K Apple and disk). 

COMPLETE SUB-SYSTEM $925. 


APPLE ACCESSORIES 

CHOOSE FROM: Silentype Printer 
w/x lace/Light Pen/Easy Writer 
(80 col. need a Videx)/Clock lor 
Apple. 

FROM MICROSOFT: 16K RAM 

Board/FORTRAN. 

FROM COMPUTER STATION: 

Hi-Res Dump lor 460 Printer. 

OUR APPLE INVENTORY IS COM¬ 
PLETE . WE‘VE GOT IT ALL¬ 



CRISP LETTER QUALITY OUTPUT 
UNSURPASSED EASE OF 
OPERATION 

This Compumart/Commodore 
system includes a COMMODORE 
8032 32K CPU, a 4040 DUAL DISK, 
a C-ITOH PRINTER and x/lace and 
WORD PRO 4 PLUS (all cables in¬ 
cluded). List $5685. 

EDUCATORS: COMMODORE 
HAS EXTENDED ITS 3 FOR 2 DEAL 

A COMPLETE SYSTEM: includes 
a DUAL DISK DRIVE/TRACTOR 
PRINTER and an 80 COLUMN 

32K CPU. No interlaces needed. 
Cables included. List $3985. 

COMPUMART $3635. 

SAVE $200 ON COMMODORE 
ACCESSORIES WITH PURCHASE 
OF A 32K PET-SAVE $100 WITH A 
16K PET. 

CHOOSE FROM: 

Visicalc/Word Pro 4/Wordcralt 80/ 
Ozz the Inlormation Wizzard/ 

Dow Jones Portlolio Mgmt System/ 
Assembler Development Package. 



This Basic 16k BYTE system 
(expandable to 32k) includes: 

CRT DISPLAY, THERMAL PRINTER, 
MAGNETIC TAPE CARTRIDGE, 

6 ROM CAPACITY VIA ROM 
DRAWER, 4 IO PORTS. COMMUNI¬ 
CATION-HPIB, RS23 2 

PLUS 

YOUR CHOICE OF 4 SOFTWARE 
PACS OR TWO OF OUR “BEST 
SELLERS’”-(VISICALC, GRAPHICS 
PRESENTATION, INFORMATION 
MANAGEMENT) SAV£ $400 


HP-83 SYSTEM 

This Basic System Irom Hewlett- 
Packard includes HP-83/ROM 
DRAWER/MASS STORAGE ROM/ 
51/4" SINGLE MASTER FLEXIBLE 
DISK DRIVE/HP-1B INTERFACE 
MODULE/2 METER HP-1B CABLE. 
COMPLETE SYSTEM $4249. 


FROM ROCKWELL 

Our AIM Starter System lor Educa¬ 
tional 8c Laboratory use includes 

4K AIM/BASIC 8c ROM/ASSEMBLER 
8c ROM/POWER SUPPLY EG1 EN¬ 
CLOSURE/CRAIG TAPE RECORDER. 

ACCESSORIES FOR AIM STARTER: 

PL 65 High Level Language/Paper 
lor the Aim (roll)/Rockwell's 4 slot 
Motherboard/ 

WE ALSO CARRY RM EXPANSION 
ACCESSORIES FOR THE AIM-65. 





Rockwell International 
Authorized Dealer 
Accept No Less 


^cippkz computer 

Authorized Dealer 
Accept No Less 



TfjjM HEWLETT PACKARD 
Authorized Dealer 
Accept No Less 


0 commodore 

Authorized Dealer 
Accept No Less 


800 - 343-5504 



Systems 


IN MASS CALL 617-491-2700 



COMPUMART 

65 Bent Street, Dept 129 

PO Box 568, Cambridge, MA 02139 


From THE LEADER... 


We just might be the largest independent small systems dealer in the country. Here's why: 

COMPUMART has been serving the computer needs ol industry since 1971. 

We stock, lor immediate shipment, only those products Irom the finest micro-computer 
manufacturers. 

And any product, except software, can be returned within 10 days lor a lull refund—even 
il you just change your mind. We also honor all manufacturers' warranties. Our expert 
technicians will service any product we sell 

Call us for more inlormation on products, product configuration and service. Our phones 
are open Monday thru Friday, 8:30 a.m. to 7:00 p.m. and Saturday noo am. to 400 p.m 

We have a staff of highly knowledgeable sales people waiting to hear from you, and 
to help. Because service is what we're all about. 


























GO BOLDLY... 

Where No TRS-80* Program Has Gone Before! 



DANGER IN ORBIT 

DATE: 28.02.2047 
LOCATION: 270 million miles from 
Terra 

MISSION: Maintaining Terra’s Space 

Lanes 

Briefing will follow; 

1.1 Your mission is to destroy any 
asteroids in your sector and to prevent 
alien spacecraft from infiltrating the Ter- 
ran Defense Network. 

1.2 Your ship is armed with an anti-matter 
cannon. You can shoot large asteroids, 
but this turns them into many smaller 
asteroids, each capable of destroying your 
ship. 

1.3 In addition, alien ships can make in- 


jtantaneous hyperspace jumps into your 
area and start firing on your ship. 

1.4 You’ll need lightning reflexes and 
nerves of steel to survive Danger In Orbit. 
We have no use for non-survivors! 

Danger In Orbit, a real-time, machine- 
language game, features variable levels of 
difficulty, superb high-speed graphics, 
sound effects and automatic score keep¬ 
ing. (T1 or T2) 

Order No. 0237R 
$14.95** Tape. 

Order No. 0247RD 
$19.95** Disk. 




BALL TURRET 
GUNNER 

For years the Petro Resource Con¬ 
glomerate has attacked our photon collec¬ 
tion stations and strangled our deep-spacc 
trade routes. The PRC Exxonerator Class 
light fighters (code name: Gnat) have 
been their main weapon. Now you can 
strike back, by joining the Ball Turret 
Gunner Service. 

Imagine yourself at the control console 
of an LW-1417 Stratoblazer (Type B 
Strategic Laser Weapon). Your Hindsight 
Director informs you that a Gnat fighter 
is coming in for an attack. You pivot your 
gigawatt laser turret until you can see the 
target on your monitor. The Range Indi¬ 
cator shows him coming in fast. The 
Targeting Computer studies his course 
and speed as your finger tenses over the 
firing key. You know you’ll have only a 
fraction of a second in which to react. The 
Gnat fighter’s evasive maneuvers cause 
him to dance in your sights. Suddenly, 


you see the FIRE Command and you 
react instinctively. Vour laser beam lashes 
out and reduces the Gnat to an expanding 
ball of ionized gas. Mission accom¬ 
plished! 

Ball Turret Gunner, with your choice 
of multiple levels of difficulty, optional 
sound effects and superb graphics, is 
more than just a game. It’s an adventure. 
Experience it! (Tl) 

Order No. 0051R $9.95.** 




COSMIC PATROL 

WARNING: PLAYERS OF THIS 
GAME SHOULD BE PREPARED FOR 
A STATE OF REALISM HITHERTO 
UNAVAILABLE ON THE TRS-80 
Skilled players soon master many diffi¬ 
cult computer games, but COSMIC 
PATROL is in a world all its own. The 
challenge intensifies! Supporting graphics 
and sound (optional) make each en¬ 
counter an exciting new experience. It all 
adds up to a Super 3-S package.. .skill, 
sight and sound. 

Scenario: The Cosmic Patrol program 
puts you in the command chair of a small 
interstellar patrol craft. Your mission is to 
defend Terran space and prey on the Que- 
lon supply ships which carry essential 
parts and lubricants for that implacably 
hostile robotic force. The drone freighters 


are fairly easy pickings for the accom¬ 
plished starship pilot, but beware of the 
I-Fighter escorts. They’re armed, fast and 
piloted by intelligent robots linked to bat¬ 
tle computers. Tliey never miss. 

The Cosmic Patrol program is not just 
another search and destroy game. With its 
fast, real-time action, impressive sound 
option and superb graphics, this machine- 
language program is the best of its genre. 

Don’t keep putting quarter after quar¬ 
ter into arcade games or spending big 
bucks for video game cartridges. Get 
Cosmic Patrol from Instant Software— 
and get the best for less! (Tl or T2) 

Order No. 0223R 
$14.95** Tape. 

Order No. 0224RD 
$19.95** Disk. 


^405 


Instant Software 


(Tl) = TRS-80 Model 1. 
Level II. 16K RAM 

(T2) = TRS-80 Model 1. 
Level I! 16K, expansion 
interface 16K+I disk 
drive. 


ALIEN ATTACK 
FORCE 

The invaders are coming! Earth’s 
defenses are dead except for your 
Laser base. Your assignment is to 
destroy the approaching invaders 
before they destroy Earth. Before 
Earth’s sensors failed, they detected 
550 armed invaders in space, speeding 
toward us in 10 attack formations of 
55 in each group. The sensors 
detected four different types of attack 
craft: Large, Medium, Small, and 
short profile craft which is the most 
difficult to destroy. If you cannot 
stop these space attackers they will 
stop Earth... for good. (Tl) 

Order No. 0240R $9.95.** 


TO ORDER 

See Your Local Instant 
Software Dealer or Call 
Toll-Free 1-800-258-5473 

(Orders Only) 

In NH dial 1-603-924-7296 


PETERBOROUGH, N.H. 03458 


•TRS-80 is a registered trademark of the Tandy Corporation 
••Plus shipping 
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PROVEN Computing SOLUTIONS 

We give you more of what you buy a computer for: to gain a competitive 
edge in your industrial, commercial, or scientific application. While other 
computers try to make the best of slow memory, slow processors, and me-too 
engineering, CompuPro is delivering solutions for today’s commercial computing 
.. .proven solutions that create expandable, modular, fast, exceptionally reliable, 
and truly professional level machines that conform fully to the IEEE 696/S-100 
standards. We back all products with a minimum 1 year limited warranty. 


When you depend on your computer, choose a computer on which you can depend 

S-100 from CompuPro. 


1 DISK 1, A SUPERB DISK CONTROLLER. Disk controllers don’t have to 
be your system’s bottleneck: Disk 1 is lightning fast, thanks to properly 
implemented DMA (with arbitration) and data transfer that’s independent of 
CPU speed. Handles up to four 8” or 5.25” floppy disk drives, single or 
double-sided, single or double density (soft sectored). With BIOS for 
CP/M-80*. Manual available for $25. A/T $495, CSC $595. Coming 
soon: Disk 2, the fast DMA hard disk controller. 

2 CP/M-86. Available only with Disk 1 purchase. Supplied on diskette with 
full documentation; ready for load and go operation. $300. 

3 OASIS* OPERATING SYSTEM. Single user (S500) and multi-user ($850) 
available for use with CPU Z. Supplied on diskette with full documentation. 
Coming soon: OASIS 16 for use with 16 bit systems. 

4 COMPLETE DUAL DISK DRIVE SYSTEM. With one Disk 1 board, 
desktop dual drive enclosure with Shugart SA-800 series drives, and power 
supply cable. Also includes CP/M-80. Introductory special: $2195. 

5 SYSTEM SUPPORT 1. Includes battery operated clock/calendar; 
sockets for battery backup RAM, optional 9511 or 9512 math processor, and 
2716 ROM; RS-232 serial port; triple interval timers; dual interrupt 
controllers; power fail interrupt; and more. Comprehensive owner’s manual 
includes numerous software examples. $295 Unkit, $395 A/T, $495 CSC (add 
$195 to the above prices for the optional math processor). 

6 8 BIT CPU Z. A Z80*-based CPU board that includes all standard 
features plus many convenience options. Meets all IEEE 696/S-100 
specifications, including timing. $225 Unkit, $295 A/T (both operate at 4 
MHz), $395 CSC (with 6 MHz CPU). 

7 16/8 BIT CPU 8085/88. Now there’s an easy way to gain 16 bit capability 
without sacrificing your library of 8 bit software: CPU 8085/88 combines an 
8088 CPU to handle 16 bit software and an 8085 CPU for 8 bit software. $295 
Unkit, $425 A/T (both operate at 5 MHz); $525 CSC (with 6 MHz 8085 and 
8088). 

8 8088/8086 MONITOR-DEBUGGER SOFTWARE. Ideal for use with 
CPU 8085/88. Supplied on single sided, single density, soft sectored 8” disk. 
CP/M-80 compatible (not required if you have CPM/86). Great development 
tool; mnemonics used in debug conform as closely as possible to current 
CP/M DDT mnemonics. $35. 

9 8 BIT CPU 8085. Same as CPU 8085/88, but without 8088. May be easily 
upgraded to 16 bit operation. $235 Unkit, $325 A/T, $425 CSC. 

10 INTERFACER 1. Two RS-232 serial ports, with full handshaking and 
independently selectable Baud rates, connect your computer to serial 
peripherals. $199 Unkit, $249 A/T, $324 CSC. 

11 INTERFACER 2. Adds three full duplex parallel ports, and one serial 
port with all the features of an Interfacer 1 serial port, to your computer. $199 
Unkit, $249 A/T, $324 CSC. 

12 INTERFACER 3-5. Includes five RS-232 serial ports (2 synchronous/ 
asynchronous, 3 asynchronous) with full handshaking. Includes software 
programmable Baud rates and many other convenience features. $599 A/T, 
$699 CSC. 


How to Order: Call 415-562-0636 for the name of the 
authorized CompuPro sales center nearest you. or for 
placing factory direct VISA ©/Mastercard® orders. 
Prices shown do not include tax, shipping charges, 
or dealer installation/support services. 


13 INTERFACER 3-8. Same as above, but with eight full RS-232 serial ports 
(2 synchronous/asynchronous, 6 asynchronous). Ideal for multi-user/ 
multi-terminal systems. $699 A/T, $849 CSC. 

14 SPECTRUM COLOR GRAPHICS BOARD. With 8K of IEEE-compa¬ 
tible static RAM, full duplex bidirectional I/O port for keyboard or joystick 
interface, and 6847-based graphics generator that can display all 64 ASCII 
characters. 10 modes of operation, from alphanumerics/semi-graphics in 8 
colors to dense 256 X 192 full graphics. $299 Unkit, $399 A/T, $449 CSC. 

15 6 SLOT HIGH SPEED MOTHERBOARD. With all edge connectors, 
Faraday shielding, extensive bypassing, and split active termination. $89 
Unkit, $129 A/T. 

16 12 SLOT HIGH SPEED MOTHERBOARD. Same as above, but with 12 
slots. $129 Unkit, $169 A/T. 

17 20 SLOT HIGH SPEED MOTHERBOARD. Same as above, but with 20 
slots. $174 Unkit, $214 A/T. 

18 MEMORY MANAGER. Extends the addressing of older S-100 machines 
beyond 64 KBytes to allow for greatly expanded memory capacity. $59 Unkit, 
$85 A/T, $100 CSC. 

19 ACTIVE TERMINATOR. Promotes reliable and accurate data transfer 
in older machines by properly terminating bus lines, thereby minimizing 
ringing, crosstalk, overshoot, noise, and other gremlins associated with 
unterminated lines. $34.50 Unkit, $59.50 A/T. 

20 2708 EPROM BOARD. This board is the way to store often used routines 
or pieces of software. $85 Unkit, $135 A/T, $195 CSC (2708s not included). 

21 DOCUMENTATION. User manuals are available for all products. 
Interfacer 3, $10; Disk Controller, $25; System Support 1, $20; most others, 
$5. Also available: “CompuPro Product User Manuals: 1975 - 1980”. This 
250+ page book includes data on all older Godbout/CompuPro products, as 
well as many newer products such as the Spectrum Color Graphics board, 
Interfacers 1 and 2, CPU 8085/88, motherboards, CPU Z, and more. Whether 
you want to evaluate the innovative engineering behind CompuPro products, 
or study the nuts and bolts of high speed computer operation, this is the book 
for you. $20 plus shipping. 

22 RAM 16-64. Configurable as 64K X 8 for 8 bit systems or 32K X 16 for 
16 bit systems. Static, IEEE-696/S-100 compatible, extended addressing, 10 
MHz operation. $1195 A/T, $1295 CSC. 

23 RAM 17-64. The lowest power (Vi Amp typical) 64K X 8 static board in 
the business. IEEE-696/S-100 compatible, 4 optional 2K windows, no wait 
states with 6 MHz Z80. $1095 A/T, $1195 CSC, $875 Unkit. 

24 RAM 20-32. For lower density applications. Static, IEEE-696/S-100 
compatible, extended addressing or bank select, up to 10 MHz operation. 
$559 A/T, $659 CSC, $449 Unkit. 8K and 16K versions also available. 

Most CompuPro products arc available in Unkit form, Assembled/Tested (both with 1 year warranty). 

or qualified under the high-reliability Certified System Component (CSC) program (200 hour burn-in. 

2 year extended warranty, more). Note: Unkits arc not intended for novices, as de-bugging may be 

required due to problems such as IC infant mortality. Factory service is available for Unkits at a flat 

service charge. 


♦LEGAL CORNER: Z80 is a registered trademark of Zilog; CP/M is a registered trademark of 
Digital Research: OASIS is a trademark of Phase 1. 
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ELECTRONICS 


INTEGRATED CIRCUITS 


P.0. Box 4430S 
Santa Clara, CA 95054 
Will calls: 2322 Walsh Ave. 
(408) 988-1640 TWX 910-338-2139 

Same day shipment. First line parts only. Factory tested. 
Guaranteed money back. Quality IC’s and other compo¬ 
nents at factory prices. 


7400TTL 

7400N 
7402N 
7404N 
7409N 
74 ION 
7414N 
7420N 
7422N 
7430N 
7442N 
7445N 
7447N 
7448N 
74 SON 
7474N 
7475N 
7485N 

7489N 1 

7490N 

7492N 

7493N 

7495N 

74100N 1 

74107N 
74121N 
74123N 
74125N 
74145N 
74150N 1 

74151M 
74154N 1 

74157N 
74161N 
74162N 
74163M 
74174N 
7417SN 
74190N 1 

74192*4 
74193N 
74221N 1 

74298N I 

7436SM 
74366N 
74367N 

74LS00 TTl 

74LSOON 

74LS02N 

74LS04N 

74LS05N 

74LS08N 

74LS10N 

74LS13N 

74LS14N 

74LS20N 

74LS22N 

74LS2BN 

74LS30N 

74LS33N 

74LS38N 

74LS74N 

74LS75N 

74LS90N 

74LS93N 

74LS95N 

74LS107N 

74LS112N 

74LS113N 

741S132N 

74LS136N 

74LS151N 

74LS155N 

74LS157N 

74LS162N 

74LS163N 

74LS174N 

74LS190N 

741S221N 

74LS258N 

74LS367N 

UNEAR 

CA304S 

CA3046 

CA3081 

CA3082 

CA3089 

IM301AN AH 

LM305H 

LM307N 

LM308N 

LM30SK 

LM311H N 

LM317I 

LM317K 

LM318 


LM320K 5 1 36 C04026 

LM320K12 1 35 CD4027 
IM320K-15 135 C04028 
LM320T-5 95 C04029 


LM320T-8 
LM320T 12 
LM320T15 
LM323K5 
IM324N 
LM339N 
LM340K-5 
LM340K-8 
LM340K-12 
LM340K-15 
LM340K-24 
LM340T5 
LM340T-8 
IM340T-1? 
LM340T ■ 15 
LM340T 18 
LM340T 24 
LM350 
I M377 
LM379 
LM380N 
LM381 
LM382 
LM709H 
LM723H N 
LM733N 
LM741CH 
LM741N 
i LM747H N 
LM748N 
' LM1303N 
’ LM1304 

> LI41305 
LM1307 

> LM1310 
’ LM1458 
» LM1812 

> LM1889 
i IM2111 

ir.v. 

i LM39O0N 
i LM3905 
LM3909N 
MCI 458V 
• NE5S0N 
i NESSSV 

> NE556A 

> NE565A 
) NE566V 

> NE567V 

> NE5708 

> 78L05 

> 78L08 
) 78M05 

> 75108 

> 75491CN 
I 75492CN 
) 75494CN 


95 CD4030 

95 CD4035 1 

.95 CD4O40 1 

5 95 C04042 

100 C04043 
100 C04044 
1 35 CD4046 ' 

135 CO4049 
135 C04050 
1 35 C04051 1 

1 35 C04060 1 

85 CD4066 

85 CO4068 

85 CD4069 

85 C04070 

85 CD4071 

85 CO4072 

5 50 C04073 

295 C04075 
5 00 CO4076 1 

100 CO 4078 
1 60 CO4081 
160 CD4082 

59 CD4116 

50 C04490 5 

85 C04S07 1 

35 CD450B 2 

38 CD4510 l 

75 CD4511 

50 CD4515 2 

1 75 C04516 1 

• 10 C04518 1 

: 27 C04520 1 

2 00 C04527 1 

2 75 C04528 I 

.55 C04S53 3 

7 50 C04566 2 

3 00 CD4S83 2 

1 75 C04585 1 

2 25 CD40192 2 

60 74C00 
1.75 74C04 

95 74C10 

55 74C14 

1 35 74C20 

39 74030 

85 74C48 1 

I 00 74C74 

1 50 74C76 1 

1 00 74C90 1 

4 75 74C93 

60 74C154 i 

60 74C160 : 

85 74C175 1 

1 75 74C192 1 

50 74C221 

55 74C905 I 

89 74C906 

74C914 1 

74C922 1 

A lo D CONVERTER 74C923 1 

80 38B 4 50 74C925 1 

13 95 74C926 I 

22 00 74C927 I 

13 95 

9 95 INTERFACE 


21141 450ns 4 00 
4116 200ns 2 95 
e 4116 200nsi8 40 
MM5262 40 

MM5280 300 

MM5320 9 95 

MM5330 5 94 

P0411D-3 4 00 

704110-4 5 00 

P5101L 8 95 

42O0A 9 95 

82S25 2 90 

91L02A 150 

H D0165-5 6 95 

MM57100 4 50 

GIAY38500-1 9 95 
MCM6675IA 9 95 
9368 3 50 

4100 <000 

416 16 00 

CLOCKS 

UM5311 
MM5312 

MM5314 

MM5369 
MM 5841 
MM5B65 
CT7010 
CT7015 


CONNECTORS 

30 pm edge 2 SO 

44 pm edge 2 75 

86 pm edge 4 OO 

100 pm edge 4 50 

100 pm edge WW 5 25 

1C SOCKETS 
Solder Tin Low Prolilo 
PIN 1 UP PIN 1UP 


16 16 28 42 

16 27 36 5B 

20 29 40 57 


WIRE WRAP LEVEL 3 


18 67 40 1 59 


$67 50 
77 50 
60 00 


4 MHz 

5 MHz 
10 MHz 
18 MHz 
20 MHz 
32 MHz 
32768 Hz 

1 8432 MHr 
3 5795 MHz 

' 2 0100 MHz 

2 097152 MHz 

2 4576 MHz 

3 2768 MHz 
5 0688 MHz 
5 185 MHz 

5 7'43 MHz 

6 5536 MHz 
14 31818 MHz 

I 18 432 MHz 

22 1184 MHz 


KEYBOARDS 

56 Key ASCII keyboard kn 
Fully assembled 
53 key ASCII keyboard kii 
Fully assembled 
Enclosure Piastre 
Metal Enclosure 

LEDS 
Red T018 

Green. Yellow T018 


Green. Orange. Yellow Jumbo 25 
Cllpllte LED Mounting Clips B Si 25 
Ispedty red. amber, green yellow, clear) 

CONTINENTAL SPECIALTIES in slock 
Complete line of breadboerd test equip 

MAX-100 0 digit Freq. Ctr $149.95 


Complete line o( AP Products in slock. 

SPECIAL PRODUCTS 

MM5865 Stopwatch Timet 
with 10 pg spec 9 00 

PC board 7 SO 

Switches Mom Pushbutton 27 
3 pos slide 25 

Encoder H00165-5 6 95 

Paralronics 
Model 10 Trigger 


8700CJ 

8701CN 

87S0CJ 

10130 

9400CJVF 

ICL7103 

ICL7107 

CMOS 

C04000 
C04001 
C04002 
CD4006 
CD4007 
C04008 
CO4009 
C04010 
C04011 
C04012 
CD4013 
CD40I4 
C040I5 
CD4016 
C04017 
CD4018 
CD4019 
CD4020 
CD402I 
CD4022 
CD4023 
CD4024 
CD4025 


7 40 ... 

9 50 0096 
'4 25 8097 
8098 
8T09 
25 8T10 
35 BT13 
35 8T20 
1 10 8T23 
35 8T24 
1 20 8T25 
45 8T26 
45 8T28 
35 8T97 
" 8T98 


6802 

6820 

6850 

8080A 

8085 


8212 

8214 

8216 

8224 

8228 

8251 

8253 

8255 

8257 


1802CP plas 13 95 
1B02DP pias 17 95 
1861P 9 50 
CDP1802CD 28 95 
CDP1802D 35 00 
COP1816P 7 95 

UART/FIFO 

AY5-1013 
AY5-1014 


12 95 
9 95 
11 95 
290 
I 08 


10 95 


7 4C922 
74C923 
H00165 5 
AY5 9400 


10 50 


Model 150 Bus 
Grabber Krt S 

Clock Calendar Kil 
2 5 MHz Frequency 
Counter KII 
30 MHz Frequency 
Counter KII 
TRANSFORMERS 
6V 300 ma 

12 Volt 2 amp wall plug 
12 6 CT 2 amp 
12 6 Cl 4 amp 
12 6 CT 8 amp 
12 6V CT 600 ma 
12V 250 ma wall plug 
12V CT 250 ma wall plug 
24V CT 100 ma 
10V 1 2 amp wall plug 
12V 6 amp 
12V 500 r 


S229 00 


0 Connectors RS232 

DB25P 3 62 

0B25S 5 20 

Cover 1 67 

DE9S 1 95 

DA15P 2 10 

0A15S 3 10 

Complete Set 9 SO 

Micko* 3 Vt Digit LED mul¬ 
timeter 89.95 

Stopwatch Kil 26.95 

Auto Clock Kit 17 95 

Digital Clock Kit 19.75 


(less PROMSi 569 00 


V 1 amp w 
15 VAC 8 


aM plug 

■ plug 

16 VAwaH 


6 95 Motherboard 


47 

1 25 MOS'MEMORY 
1 00 RAM 

55 2101-1 2 95 

1 05 2102-1 95 

94 2102AL-4 1 45 

45 2102AN-2L 1 65 
1 02 2104A-4 4 95 

1 35 21078-4 3 75 

1 10 2111-1 3 75 

28 2112-2 3 95 

75 2114 3 75 

28 2114L 30Ons 4 25 


1702A 
2532 
2708 
2716T1 

2716 5... , 

82716 5 Volt 48 00 
2732 19 75 

2758 14 00 

8741A 55 00 

8748 55 00 


8748-8 

8755A 

N82S23 

N82S123 

N82S126 

N82S129 

N82S131 

N82S136 

N82S137 

DM8577 

8223 


55 00 
55 00 
2 95 


Eitender Board SI5 OO 
RESISTORS wan 5*. 

10 per type .03 
25 per type 025 
100 per type 015 
1030 per type 012 
350 pwee pack 
5 per type 6 75 
'■» watt 5% per type 05 

DIP Switches 

4 positions 95 7po»tior 

5- position 1 00 8-posrtior 

6- position 1 00 


1295 
4 75 
650 
| 9 75 

DISPLAY LEOS 

MAN! CA 270 2 90 

MAN3 CC 125 39 

MAN72 74 CA CA 300 I 00 
DC704 CC 300 1 25 

OL707 DL707R CA 300 1 OO 

DL 727.728 CA.CC 500 1 90 

DL747 750 CA CC 600 1 95 
FND359 CC 357 70 

FND500 507 CC CA 500 1 35 

FND503 510 CC CA 500 90 

FND800 807 CC CA 800 2 20 

3 digit Bubble 60 

10 digit display 
7520 Clairex [' 

TIL31I Hex 
MAN3640 
MAN4610 
MAN4640 
MAM 710 
MAN4740 
MAN6640 
MAN6710 
MAN6740 

MA1002A. C. E 8 95 

MA1012A 8.95 

102P3 Iranslormer 2.25 

MA1012A Translormer 2.25 
.00 Telavideo Terminal 
05 Model 912 S785 00 

Model 920 S885 OO 


CC 30 I 10 
CA 40 1 20 
CC 40 1 20 
CA 40 95 

CC 40 1 20 
CC 56 2 95 
CA 60 135 
CC 60 1 35 


4116 200ns Dynamic RAM 
8/S18.40 


PROM Eraser 

assembled. 25 PROM capacity $37.50 
(with timer $69.50). 6 PROM capacity QSHA/ 

UL version $78.50 (with timer $108,501 

Z80 Microcomputer 

16 bit I/O. 2 MHz clock, 2K RAM, ROM Bread¬ 
board space. Excellent for control. Bare Board 
$28.50. Full Kit $99.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basic $30.00 

S-100 Computer Boards 

8 K Static God bout Econo IIA Kit 149.00 
16K Static Godbout Econo XIV Kit 269.00 
24K Static Godbout Econo XX-24 Kit 414.00 
32K Static Godbout Econo XX-32 Kit 537.00 
16K Dynamic RAM Kit 289.00 

32K Dynamic RAM Kit 328.00 

64K Dynamic RAM Kit 399.00 

Video Interface Kit $161.00 

Color Video Kit 129.95 

81 ICUpdate Master Manual$79.95 

Comp. 1C data selector, 2 vol. master reference 
guide. Over 51,000 cross references. Free update 
service through 1981. Domestic postage $4.75. 

Modem Kit $60.00 

State of the art, orig., answer. No tuning neces¬ 
sary. 103 compatible 300 baud. Inexpensive 
acoustic coupler plans included. Bd. Only 
$17.00. Article in June Radio Electronics. 

Gremlin Color Video Kit $69.95 I 

32 x 16 alpha/numerics and graphics; up to 8 
colors with 6847 chip; IK RAM at E000. Plugs 
into Super Elf 44 pin bus. No high res. graphics. 
On board RF Modulator Kit $4.95 


NiCad Battery Fixer/Charger Kit 

Opens shorted cells that won t hold a charge 
and then charges them up, all in one kit w/full 
parts and instructions. $9.95 

Rockwell AIM 65 Computer 

6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char, alphanu¬ 
meric display, ROM monitor, fully expandable. 
$405.00. 4K version $450.00. 4K Assembler 
$85.00, 8K Basic Interpreter $100.00. 

Special small power supply for AIM65 assem. in 
frame $54.00. Complete AIM65 in thin briefcase 
with power supply $499.00. Molded plastic 
enclosure to fit both AIM65 and power supply 
$47.50. Special Package Price: 4K AIM, 8K Basic, 
power supply, cabinet $625.00. 

AIM65/KIM/VIM/Super Elf 44 pin expansion 
board; 3 female and 1 male bus. Board plus 3 
connectors $22.95. 

60 Hz Crystal Time Base Kit $4.40 

Converts digital clocks from AC line frequency 
to crystal time base. Outstanding accuracy. 

Video Modulator Kit $9.95 

Convert TV set into a high quality monitor w/o 
affecting usage. Comp, kit w/full instruc. 

Multi-volt Computer Power Supply 

8v 5 amp. ±18v .5 amp, 5v 1.5 amp, -5v 
.5 amp, 12v .5 amp, — 12voption. ±5v, ±12v 
are regulated. Basic Kit $35.95. Kit with chassis 
and all hardware $51.95. Add $5.00 shipping. Kit 
of hardware $16.00. Woodgrain case $10.00. 
$1.50 shipping. 



RCA Cosmac 1802 Super Elf Computer $106.95 


Compare features before you decide to buy any 
other computer. There is no other computer on 
the market today that has all the desirable bene¬ 
fits of the Super Elf for so little money. The Super 
Elf is a small single board computer that does 
many big things. It is an excellent computer for 
training and for learning programming with its 
machine language and yet it is easily expanded 
with additional memory, Full Basic, ASCII 
Keyboards, video character generation, etc. 
Before you buy another small computer, see if it 
includes the following features: ROM monitor; 
State and Mode displays; Single step; Optional 
address displays; Power Supply; Audio Amplifier 
and Speaker; Fully socketed for all IC’s; Real cost 
of in warranty repairs; Full documentation. 

The Super Elf includes a ROM monitor for pro¬ 
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in¬ 
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip opera¬ 
ting with the unique Quest address and data bus 
displays before, during and after executing in¬ 
structions. Also, CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 
An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulator to do graphics and games There is a 
speaker system included for writing your own 
music or using many music programs already 
written. The speaker amplifier may also be used 
to drive relays for control purposes. 

A 24 key HEX keyboard includes 16 HEX keys 


plus load, reset, run, wait, input, memory pro¬ 
tect, monitor select and single step Large, on 
board displays provide output and optional high 
and low address. There is a 44 pin standard 
connector slot for PC cards and a 50 pin connec¬ 
tor slot for the Quest Super Expansion Board. 
Power supply and sockets for all IC’s are in¬ 
cluded in the price plus a detailed 127 pg. instruc¬ 
tion manual which now includes over 40 pgs. of 
software info, including a series of lessons to 
help get you started and a music program and 
graphics target game. Many schools and univer¬ 
sities are using the Super Elf as a course of study. 
OEM’s use it for training and R&D. 

Remember, other computers only offer Super Elf 
features at additional cost or not at all. Compare 
before you buy. Super Elf Kit $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. All metal Expan¬ 
sion Cabinet, painted and silk screened, with 
room for 5 S-100 boards and power supply 
$57.00. NiCad Battery Memory Saver Kit $6.95. 
All kits and options also completely assembled 
and tested. 

Questdata. a software publication for 1802 com¬ 
puter users is available by subscription for 
$12.00 per 12 issues. Single issues $1.50. Is¬ 
sues 1-12 bound $16.50. 

Free 14 page brochure. 

of complete Super Elf system. 

Moews Video Graphics $3.50. Games and Music 
$3.00, Chip 8 Interpreter $5.50. 


Super Expansion Board with Cassette Interface $89.95 


This is truly an astounding value! This board has 
been designed to allow you to decide how you 
want it optioned. The Super Expansion Board 
comes with 4K of low power RAM fully address¬ 
able anywhere in 64K with built-in memory pro¬ 
tect and a cassette interface Provisions have 
been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super Elf. The board includes slots 
for up to 6K of EPROM (2708, 2758, 2716 or Tl 
2716) and is fully socketed. EPROM can be used 
for the monitor and Tiny Basic or other purposes. 
A IK Super ROM Monitor $19.95 is available as 
an on board option in 2708 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking multi file cassette 
read/write software, (relocatable cassette file) 
another exclusive from Quest. It includes register 
save and readout, block move capability and 
video graphics driver with blinking cursor. Break 

Quest Super Basic V5.0 

A new enhanced version of Super Basic now 
available. Quest was the first company 
worldwide to ship a full size Basic for 1802 
Systems. A complete function Super Basic by 
Ron Cenker including floating point capability 
with scientific notation (number range 
±.17E M ), 32 bit integer ±2 billion; multi dim 
arrays, string arrays; string manipulation; cas¬ 
sette I/O; save and load, basic, data and ma¬ 
chine language programs; and over 75 state¬ 
ments, functions and operations. 

Type-N-Talk by Votrax 

Text to speech synthesizer with unlim¬ 
ited vocabulary, built-in text to speech 
algorithm, 70 to 100 bits per second 
speech synthesizer, RS232C interface 
$345.00. 


1802 16K Dynamic RAM Kit $149.00 

Expandable to 64K. Hidden refresh w/clocks up to 4 
MHz w/no wait states. Addl. 16K RAM $25.00 
Tiny Basic Extended on Cassette $15.00 
(Added commands include Stringy, Array, Cas¬ 
sette I/O etc.) S-100 4-slot expansion $ 9.95 
Super Monitor VI.I Source Listing $15.00 


points can be used with the register save feature 
to isolate program bugs quickly, then follow with 
single step. If you have the Super Expansion 
Board and Super Monitor the monitor is up and 
running at the push of a button. 

Other on board options include Parallel Input 
and Output Ports with full handshake They 
allow easy connection of an ASCII keyboard to the 
input port RS 232 and 20 ma Current Loop for 
teletype or other device are on board and if .you 
need more memory there are two S-100 slots for 
static RAM or video boards. Also a IK Super 
Monitor version 2 with video driver for full capa¬ 
bility display with Tiny Basic and a video interface 
board Parallel I/O Ports $9.85, RS 232 $4.50, 
TTY 20 ma l/F $1.95, S-100 $4.50. A 50 pin 
connector set with ribbon cable is available at 
$15.25 for easy connection between the Super 
Elf and the Super Expansion Board. 

Power Supply Kit for the complete system (see 
Multi-volt Power Supply). 

New improved faster version including re¬ 
number and essentially unlimited variables. 
Also, an exclusive user expandable command 
library. 

Serial and Parallel I/O included. 

Super Basic on Cassette $55.00. 


Elf II Adapter Kit $24.95 

Plugs into Elf II providing Super Elf 44 and 50 pin 
plus S-100 bus expansion. (With Super Ex¬ 
pansion). High and low address displays, state 
and mode LED's optional $18.00. 

Super Color S-100 Video Kit $129.95 

Expandable to 256 x 192 high resolution color 
graphics. 6847 with all display modes computer 
controlled. Memory mapped. IK RAM expanda¬ 
ble to 6K. S-100 bus 1802.8080,8085. Z80etc. 

Dealers: Send for excellent pricing/margin 
program. 


Editor Assembler $25.00 

(Requires minimum of 4K for E/A plus user 
source) 

1802 Tiny Basic Source listing $19.00 

Super Monitor V2.0 2.1 Source Listing $20.00 


TERMS: $5.00 min. order U.S. Funds. Calit residents add 6% tax. 

$10.00 min. BankAmericard and Master Charge accepted. $1.00 insurance optional. 
Postage: Add 5%. C O D. $10.00 min. order. 


FREE: Send for your copy of our NEW 1981 
QUEST CATALOG. Include 48? stamp. 
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Why use their flexible discs: 

Ampex, Athana, BASF, Caelus, Control Data, Dysan, 
IBM, Inmac, K-Line, Maxell, Nashua, Scotch, 
Shugart, Syncom, 3M, Verbatim or Wabash 

when you could be using 

MEMOREX 

for as low as $1.99 each? 

Find the flexible disc you’re now using on our cross reference list... 

then write down the equivalent Memorex part number you should be ordering. 



Memorex Flexible Discs...The Ultimate in Memory Excellence 


Quality 

Memorex means quality products that you can depend on. 
Quality control at Memorex means starting with the best 
materials available. Continual surveillance throughout the 
entire manufacturing process. The benefit of Memorex’s years 
of experience in magnetic media production, resulting, for 
instance, in proprietary coating formulations. The most sophis¬ 
ticated testing procedures you’ll find anywhere in the business. 

100 Percent Error Free 

Each and every Memorex Flexible Disc is certified to be 100 
percent error free. Each track of each flexible disc is tested, 
individually, to Memorex’s stringent standards of excellence. 
They test signal amplitude, resolution, low-pass modulation, 
overwrite, missing pulse error and extra pulse error. They are 
torque-tested, and competitively tested on drives available 
from almost every major drive manufacturer in the industry 
including drives that Memorex manufacturers. Rigid quality 
audits are built into every step of the manufacturing process 
and stringent testing result in a standard of excellence that 
assures you, our customer, of a quality product designed for 
increased data reliability and consistent top performance. 

Customer-Oriented Packaging 

Memorex’s commitment to excellence does not stop with a 
quality product. They are proud of their flexible discs and they 
package them with pride. Both their packaging and their 
labeling have been designed with your ease of identification 
and use in mind. The desk-top box containing ten discs is 
convenient for filing and storage. Both box labels and jacket 
labels provide full information on compatibility, density, sec¬ 
toring, and record length. Envelopes with multi-language care 
and handling instructions and color-coded removable labels 
are Included. A write-protect feature is available to provide 
data security. 

Full One Year Warranty — Your Assurance of Quality 

Memorex Flexible Discs will be replaced free of charge by 
Memorex if they are found to be defective in materials or 
workmanship within one year of the date of purchase. Other 
than replacement, Memorex will not be responsible for any 
damages or losses (including consequential damages) caused 
by the use of Memorex Flexible Discs. 


Quantity Discounts Available 

Memorex Flexible Discs are packed 10 discs to a carton and 
10 cartons to a case. Please order only in increments of 100 
units for quantity 100 pricing. We are also willing to accom¬ 
modate yoursmallerorders. Quantities less than 100 units are 
available in increments of 10 units at a 10% surcharge. 
Quantity discounts are also available. Order 500 or more 
discs at the same time and deduct 1%; 1,000 or more saves 
you 2%; 2,000 or more saves you 3%; 5,000 or more saves you 
5%; 10,000 or more saves you 7%; 25,000 or more saves you 
8%; 50,000 or more saves you 9% and 1 00,000 or more discs 
earns you a 10% discount off our super low quantity 100 price. 
Almost all Memorex Flexible Discs are immediately available 
from CE. Our warehouse facilities are equipped to help us get 
you the quality product you need, when you need it. If you need 
further assistance to find the flexible disc that’s right for you, 
call the Memorex compatibility hotline. Dial 800-538-8080 
and ask for the flexible disc hotline extension 0997. In California 
dial 800-672-3525 extension 0997. 

Buy with Confidence 

To get the fastest del ivery from CE of your Memorex Flexible Discs, 
send or phone your order directly to our Computer Products 
Division. Be sure to calculate your price using the CE prices in this 
ad. Michigan residents please add 4% sales tax. Written purchase 
orders are accepted from approved government agencies and 
most well rated firms at a 10% surcharge for net 10 billing. All sales 
are subject to availability. All sales are final. Prices, terms and 
specifications are subject to change without notice. Out of stock 
items will be placed on backorder automatically unless CE is 
instructed differently. International orders are invited with a $20.00 
surcharge for special handling in addition to shipping charges. All 
shipments are F.O.B. Ann Arbor, Michigan. No COD's please. Non- 
certified and foreign checks require bank clearance. 

Mail orders to: Communications Electronics, Box 1002, Ann 
Arbor, Michigan 48106 U S A Add $8.00 per case or partial-case of 
100 8-inch discs or $6.00 per case of 100 5V«-inch mini-discs for 
U.P.S. ground shipping and handling inthecontinentalU.S.A. If you 
have a Master Charge or Visa card, you may call anytime and place 
a credit card order. Order toll-free in the United States. Call 
anytime 800-521-4414. If you are outside the U.S.orin Michigan, 
dial 313-994-4444. Dealer inquiries invited. All order lines at 
Communications Electronics are staffed 24 hours. 

Copyright c 1981 Communications Electronics' 


Order Toll-Free! 
(800) 521-4414 



For Data Reliability—Memorex Flexible Discs 



COMMUNICATIONS 
ELECTRONICS™ ^ 


Computer Products Division 

854 Phoenix □ Box 1002 □ Ann Arbor, Michigan 48106 U.S.A. 

Call TOLL-FREE (800) 521 -4414 or outside U.S.A. (313) 994-4444 

































































ALL SALES ARE MADE SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. A COPY OF THIS WARRANTY IS AVAILABLE FREE, ON REQUEST. 


DIGITAL RESEARCH COMPUTERS 

(214) 271-3538 


32K S-100 EPROM CARD 

NEW! 




USES 2716 s 

Blank PC Board - $34 

ASSEMBLED & TESTED 
ADD $30 

SPECIAL: 2716 EPROM’s (450 NS) Are $9.95 Ea. With Above Kit. 


KIT FEATURES: 

1. Uses +5V only 2716 (2Kx8) EPROM's. 

2. Allows up to 32K of software on line! 

3. IEEE S-100 Compatible. 

4. Addressable as two independent 16K 
blocks. 

5. Cromemco extended or Northstar bank 
select. 

6. On board wait state circuitry if needed. 


7. Any or all EPROM locations can be 
disabled. 

8. Double sided PC board, solder-masked, 
silk-screened. 

9. Gold plated contact fingers. 

10. Unselected EPROM’s automatically 
powered down for low power. 

11. Fully buffered and bypassed. 

12. Easy and quick to assemble. 


32K SS-50 

$ 299 00 kit 


For 2MHZ 
Add $10 


Blank PC Board 
$50 



For SWTPC 
6800 - 6809 Buss 


Support IC’s 
and Caps 
$19.95 

Complete Socket Set 
$ 21.00 


Fully Assembled, 
Tested, Burned In 
Add $30 


At Last! An affordable 32K Static RAM with full 
6809 Capability. 

FEATURES: 

1. Uses proven low power 2114 Static RAMS. 

2. Supports SS50C - EXTENDED ADDRESSING. 

3. All parts and sockets included. 

4. Dip Switch address select as a 32K block. 

5. Extended addressing can be disabled. 

6. Works with all existing 6800 SS50 systems. 

7. Fully bypassed. PC Board is double sided, 
plated thru, with silk screen. 


16K STATIC RAM KIT-S 100 BUSS 



16K STATIC RAM SS-50 BUSS 


PRICE CUT! 


BLANK PC BOARD W/DATA-$33 
LOW PROFILE SOCKET SET-$12 
SUPPORT IC’S & CAPS-$19.95 


KIT FEATURES: - 

1 Addressable as four separate 4K Blocks. 

2 ON BOARD BANK SELECT circuitry. (Cro¬ 
memco Standard!). Allows up to 512K on line! 

3. Uses 2114 (450NS) 4K Static Rams. 

4 ON BOARD SELECTABLE WAIT STATES. 

5. Double sided PC Board, with solder mask and 
silk screened layout. Gold plated contact fingers 

6. All address and data lines fully buffered ASSEMBLED & TESTED-ADD $35 
7 Kit includes ALL parts and sockets. 

8. PHANTOM is jumpered to PIN 67 

9. LOW POWER: under 1.5 amps TYPICAL from 
the +8 Volt Buss 

10. Blank PC Board can be populated as any 
multiple of 4K. 



OUR #1 SELLING 
RAM BOARD! 


FOR SWTPC 
6800 BUSS! 


KIT FEATURES: 

1 Addressable on 16K Boundaries 

2 Uses 2114 Static Ram 
3. Fully Bypassed 

4 Double sided PC Board Solder mask 
and silk screened layout 

5 A'l Parts and Sockets included 

6 Low Power Under 1.5 Amps Typical 

BLANK PC BOARD—$35 COMPLETE SOCKET SET—$12 
SUPPORT IC'S AND CAPS—$19.95 


ASSEMBLED AND 
TESTED - $35 


STEREO! 

S-100 SOUND COMPUTER BOARD 


COMPLETE KIT! 

$8495 

(WITH DATA MANUAL) 


At last, an S-100 Board that unleashes the full power of two 
unbelievable General Instruments AY3-8910NMOS computer 
sound IC’s. Allows you under total computer control to 
generate an infinite number of special sound effects for 
games or any other program. Sounds can be called in BASIC. 

ASSEMBLY LANGUAGE, etc. 

KIT FEATURES: 

★ TWO Gl SOUND COMPUTER IC’S. 

* FOUR PARALLEL I/O PORTS ON BOARD 

* USES ON BOARD AUDIO AMPS OR YOUR STEREO. 

★ ON BOARD PROTO TYPING AREA. 

* ALL SOCKETS. PARTS AND HARDWARE ARE INCLUDED 

* PC BOARD IS SOLDERMASKED, SILK SCREENED, WITH GOLD CONTACTS. 

★ EASY. QUICK. AND FUN TO BUILD. WITH FULL INSTRUCTIONS. 

★ USES PROGRAMMED I/O FOR MAXIMUM SYSTEM FLEXIBILITY. 

Both Basic and Assembly Language Programming examples are included. 

SOFTWARE: 

SCL™ is now available! Our Sound Command Language makes writing Sound Effects programs 
a SNAP! SCL™ also includes routines for Register-Examine-Modify, Memory-Examine-Modify, 
and Play-Memory. SCL™ is available on CP/M* compatible diskette or 2708 or 2716 Diskette - 
$24.95 2708 - $19.95 2716 - $29.95. Diskette includes the source. EPROM'S are ORG at 
E000H. (Diskette is 8 Inch Soft Sectored) 


BLANK PC 
BOARD W/DATA 
$31 


SPECIAL PURCHASE! 

UART SALE! 

TR1602B - SAME AS TMS6011, 
AY5-1013, ETC. 40 PIN DIP 


TR1602B 


$295 


EACH 


4 For $ 10 00 


CRT CONTROLLER CHIP 

SMC #CRT 5037. PROGRAMMABLE FOR 80 x 24, ETC. VERY RARE 
SURPLUS FIND. WITH PIN OUT. $12.95 EACH. 


4K STATIC RAM 

National Semi. MM5257. Arranged 4K x 1. +5V, 18 PIN DIP. A 
Lower Power, Plug in Replacement for TMS 4044. 450 NS. 
Several Boards on the Market Will Accept These Rams. SUPER 
SURPLUS PURCHASE! PRIME NEW UNITS! 

8 for $16 32 FOR $59.95 


NEW! G.l. COMPUTER SOUND CHIP 

AY3-8910. As featured in July. 1979 BYTE! A fantastically powerful Sound & Music 
Generator. Perfect for use with any 8 Bit Microprocessor Contains 3 Tone Channels. 
Noise Generator. 3 Channels of Amplitude Control. 16 bit Envelope Period Control. 2-8 
Bit Parallel I/O. 3 D to A Converters, plus much more! All in one 40 Pin DIP. Super easy 
interface to the S-100 or other busses $11.95 PRICE CUT! 

SPECIAL OFFER: $ 1 4 . 95 each Add $3 for 60 page Data Manual. 


Digital Research Computers 

9 (OF TEXAS) 1 

P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 


TERMS: Add $2.00 postage. We pay balance Orders under $15 add 75C 
handling. No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 5% 
Tax. Foreign orders (except Canada) add 20% P & H. Orders over $50, add 
85C for insurance. 


•TRADEMARK OF DIGITAL RESEARCH. 


WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 
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“THE BIG BOARD” 

OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 

SINGLE BOARD COMPUTER KIT! 

Z-80 CPU! 64K RAM! 
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THE FERGUSON PROJECT: Three years In the works, and maybe too good to be true. A tribute to hard headed, 
no compromise, high performance, American engineering! The Big Board gives you all the most needed 
computing features on one board at a very reasonable cost. The Big Board was designed from scratch to run the 
latest version of CP/M*. Just imagine all the off-the-shelf software that can be run on the Big Board without any 
modifications needed! Take a Big Board, add a couple of 8 inch disc drives, power supply, an enclosure, C.R.T., 
and you have a total Business System for about 1/3 the cost you might expect to pay. 

fully socketed! FEATURES: (Remember, all this on one board!) 


$ 649 0 .? 


SIZE: 8% x 13% IN. 

SAME AS AN 8 IN. DRIVE. 
REQUIRES: + 5V @ 3 AMPS 
+ - 12V @ .5 AMPS. 


64K RAM 

Uses industry standard 4116 RAM'S. All 64K is available to the user, our VIDEO 
and EPROM sections do not make holes in system RAM. Also, very special care 
was taken in the RAM array PC layout to eliminate potential noise and glitches. 


_ Z-80 CPU _ 

Running at 2.5 MHZ. Handles all 4116 RAM refresh and supports Mode 2 
INTERUPTS. Fully buffered and runs 8080 software. 


SERIAL I/O (OPTIONAL) 

Full 2 channels using the Z80 SIO and the SMC 8116 Baud Rate Generator. FULL 
RS232! For synchronous or asynchronous communication. In synchronous 
mode, the clocks can be transmitted or received by a modem. Both channels can 
be set up for either data-communication or data-terminals. Supports mode 2 Int. 
Price for all parts and connectors: $85. 


_ 24 x 80 CHARACTER VIDEO _ 

With a crisp, flicker-free display that looks extremely sharp even on small 
monitors. Hardware scroll and full cursor control. Composite video or split video 
and sync. Character set is supplied on a 2716 style ROM. making customized 
fonts easy. Sync pulses can be any desired length or polarity. Video may be 
inverted or true. 5x7 Matrix - Upper & Lower Case 


_ FLOPPY DISC CONTROLLER _ 

Uses WD1771 controller chip with a TTL Data Separator for enhanced 
reliability. IBM 3740 compatible. Supports up to four 8 inch disc drives. Directly 
compatible with standard Shugart drives such as the S A800 or SA801. Drives can 
be configured for remote AC off-on. Runs CP/M* 2.2. 


_ TWO PORT PARALLEL I/O (OPTIONAL) i _ 

Uses Z-80 PIO. Full 16 bits, fully buffered, bi-directional. User selectable hand 
shake polarity. Set of all parts and connectors for parallel I/O: $29.95 


BASIC I/O 

Consists of a separate parallel port (Z80 PIO) for use with an ASCII encoded 
keyboard for input. Output would be on the 80 x 24 Video Display. 


_ REAL TIME CLOCK (OPTIONAL) _ 

Uses Z-80 CTC. Can be configured as a Counter on Real Time Clock. Set of all 
parts: $14.95 


64K RAM KIT . 

80 x 24 Video Kit . 

Floppy Disk Controller Kit 
Z-80 CPU Kit 
SER & PAR. I/O 

S-100 Mother Board . 

SUB TOTAL 


SYSTEM COMPARISON 

. . $370.00 Talk about bangs per buck! The prices shown for 
365.00 S100 kits were taken from the July 1980 BYTE. 

235.00 This will give some basis for comparison between 
129 95 the Big Boarcl and a similar system implementa- 
. 45 00 tion on ( rie S100 Buss. 

$1330.90 


CP/M* 2.2 FOR BIG BOARD 

The popular CP/M* D.O.S. modified by MICRONIX 
SYSTEMS to run on Big Board is available for $150.00. 


PC BOARD 

Blank PC Board with Rom Set and Full Documentation. 
$199.00 


_ PFM 3.0 2K SYSTEM MONITOR _ 

The real power of the Big Board lies in its PFM 3.0 on board monitor. PFM commands include: Dump Memory, Boot CP/M*, Copy, Examine. Fill Memory, Test Memory. Go To. 
Read and Write I/O Ports, Disc Read (Drive, Track, Sector), and Search. PFM occupies one of the four 2716 EPROM locations provided. 

Z-80 is a Trademark of Zilog. 


Digital Research Computers 

w (OF TEXAS) 1 

P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 


TERMS: Shipments will he made approximately 3 to 6 weeks after we 
receive your order. VISA, MC. cash accepted. We will accept COD’s (for the 
Big Board only) with a $75 deposit. Balance UPS COD. Add $3.00shipping. 

USA AND CANADA ONLY 


TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 

*T TO 4 PIECE DOMESTIC USA PRICE. 































































































COMPONENTS I 


SN7400N 
SN7402N 
SN7404N 
SN7408N 
SN 7410N 
SN7412N 
SN7413N 
SN7414N 
SN7416N 
SN7417N 
SN7420N 
SN742SN 
SN7430N 
SN7437N 
SN7438N 
SN7440N 
SN7442N 
SN7443N 
SN7445N 
SN74S1N 
SN7454N 
SN7474N 
SN7475N 


SN7482N 

SN7492N 

SN74R3N 

SN7495N 

SN7496N 

SN74122N 

SN74136N 

SN74141N 

SN74151N 

SN74153N 

SN74154N 

SN74155N 

SN74157N 

SN74160N 

SN74161N 

SN74163N 

SN74164N 

SN74165N 

SN74174N 

SN74175N 

SN74180N 

SN74181 N 

SN74393N 


74LS00 


74LSOO 
74LS02 
74LS03 
74LS04 
74 L SOS 
P4LS06 

74LSOO 

74LS10 

74LS14 

74LS20 

74LS21 

MLS 26 

MLS27 

74LS28 

74LS30 

74 LS32 

74LS38 

74LS42 

74LS48 

74LS74 

74LS7S 

MLS86 

MLS90 

74LS93 

MLS98 

74LS107 

74LS113 

74LS122 

74 LSI 23 

74LS125 

74LS126 

74LS138 

74 LSI 39 

MLS151 

74LS1S3 

74LS157 


74 LSI 58 

74LS161 

74LS162 

74LS163 

74LS164 

74LS185 

74 LS189 

74 LSI 70 

74 LSI 74 

741S175 

74LS190 

74LS191 

74LS196 

74 LS197 

MLS221 

MLS240 

M LS241 

MLS243 

74 LS244 

74 LS245 

74 LS251 

MLS253 

MLS257 

MLS259 

74LS280 

74 LS273 

74 LS279 

74LS290 

74 LS293 

74LS386 

74LS387 

74LS373 

74LS3M 

74LS377 

74LS689 

74LS670 


74S00 


74500 

74502 

74503 

74504 
74 SOS 
74S10 
74S15 
74S20 
74S22 
74S30 
74S37 

74550 

74551 
74S64 
74S74 
74S86 
74S112 
74SI 32 


45 


74 SI 38 
74S140 
74S158 
74S174 
MSI 75 
74S182 
74S189 
74S201 
74S240 
74S244 
74S251 
74S287 
74S288 
74S299 
74S470 
74S471 
74S473 
74S474 


9.50 


b PROMS 

2716 6 95«a 8 for 625m 

5V 4SONS 
TMS2716 

2708 8 25m 8 lor 7 50 m 

4SONS 4.10 m 8 for 3 95m 


2732 


19 96 m 4 fo. 16 96 m 


2111 450NS 2.50m 10 for 2 00 m 
CPU s 

Z 80 7.95 

Z 80A CTC 10 50 

Z 0OA CPU 10 50 

Z 80 002 16 64* 12900 

8085A 1350 

2901A 7.50 

MC6800 950 


Ml SC 


1489 

8T26 

8T28 

8212 

8216 

IS410SCR 
IT410 TRIAL 

7905 

7906 
7915 
7918 

7805 

7806 
7808 
7812 

MC1330A1P 
MC1350P 
4C1358P 
M380 
M565N 
-M 741 
IC1458P 
M720 


1103A 

27 UPOT65 
|25 (loppy (J.Sk 
1 ,0 control tor 
1 10 ULN 2001 
130 TMS4400 
130 MC4006P 
i7S MM0026 
275 03624 
* 03001 


1.15 18 

1 50 20 
1 20 22 


10/140 I 

10/160 I 

10/1 90 I 

10/2 80 I 
10/2 80 I 
10/2 80 I 

10/3 80 I 
10/4 75 | 


"1981" 

/.C. Master 

*59.95 


GLOBAL 

Logic Probes 

| LP—1: *4000| 

Pulse width to f 
50nsec Rep 
rate* to lOmhz. I 

| LP—3: $ 60.00| 

Pulse width to 
6nsec Rep. to 
over 60MHz 

lLPK-1: 

Logic Probe 
Kit - complete 
nothing extra 
to buy Min. 
pulse width 
300nsec. 

$18.95 


CARDS 

MICROSOFT 

Z80 j . 

*295001 

16K RAM 

*16000 

VIDEX 

| VIDEOTERM | 

80 column 

$295°° 

KEYBOARD 

ENHANCER 

$12000 

[ CALIF COMP SYS> 

I APPLE 
CLOCK 

$12400 

| PROTO 
BOARD 

$2500 


PRINTERSI 

EPSON 

| MX- 80 

$56000 

CENTRONICS: 

737-1 

* 950 00 
1753-1 

* 2,995 00 

BASE II, inc: 

|800B 

* 649 00 
1850 

$74900 


16* Memory Add-On 
Includes Instructions 
S25 95 


TRS80 
16* Add-On 
Instruct ions 4 
Dip Switches 
$25 96 


* SPECIALS* 

13mch MUFFIN FAN w/line cord! 

*9.95 

|UPD 7650 Floppy Disk Controller 
*17.95 w/spec’s 
12732A: 250nsec EPROM 
*24.50 

| AY5-1013A: 30K Band UART 
*3.95 


REAL-TIME CLOCK 
CALENDAR (MSM 5832) 

Description: Mono Metal Gate CMOS I.C. 
Features 

Time, Month, Date, Year, & 

‘ Day of Week 

• Bus Oriented 
' 4 Bit Data Bus 
*4Bit Address 
■R/W Hold Selec ♦ 

’ Inter. Signal 
*32 768Khz. xtal Control 
’5v Pow Sup. 

■Low Power Dissipation 


* 7.45 

W/SPEC's 

XTAL 

$3.85 


145.00 

AS 

SHOWN 


* 


OR 

* 

I SHELF/ DESK 
|MOUNTED # 5722 

$155°° 

IDESC. 

1 US 737 COMMHBEE DIGITAL TRANS 
IFER SWITCH Will SWITCH MODEMS 
I BETWEEN PROCESSORS/ PRINTERS 
I U PIHS ARE SWITCHED. PIH I WIRED 
ID GROUND 


HO Suigis tl InlllllfiictH 

THE MPD 1171 

turns an ordinary 
outlet into a cont¬ 
rolled power sourcel 


INCORPORATE d 


*7950 

Torn 

SUPPLY 

MODEL 

#CP198 

input—110/125v| 
output—5vdc 

At 6amps 

*29.95 

Qty. price avail. 


1971 SO. STATE COLLEGE 
ANAHEIM, CALIF. 92806 *\9° 

( 714 ) 937-0637 . 

—T CHECK - M/O \<>< * 

NO COD ° 

*10.MIN ORDER/CA RES. ADD 6% 

FRT 

> - 4 * * -- J.OOS > r ,<1-4*19$ 8.00 

-••i 4..',n Min -moo io.oo 

’.10-24 7.00 1 t)(iti- i : Imiuirc 


COMPUTERS 

ATARI* 800™ 
COMPUTER SYSTEM 

400 Computet 8K 1 350 00 
800 Computet 16K-^* 759.00 

__ *800 COMPUTER 

t” —>^48K4*398?° 
Best Buy ' 

ATARI PERIPHERALS: 

Piiilei('B7S) *7 / 5 00 Plill«i(”l7r) ‘315 0 
Recorder f 65 00 
lnl»ilici( B5o)*175 OD 
Pantiles »W00 

Star Raiders *49 00 
Space Invaders 00 
Cltess *32 00 
K modem *1200 
Hangman *12 00 
Blackjack *12 00 


Disk Drive *565 00> 
Modem *169 00 
lijsticks 1 17 00 

Assembiei tdiioi *49 00 
Music Composer l *9Q0 
Mailing Lisl 
IV Switch Boi 
I6K RAM 
8K RAM 


*1/00 
*8 95 
*155 00 
*11900 


«i 


APPLE 11 Plus 


» 


4S*-*1199PO 
64/<-*1399.0° 

W/PURCHASE OF 
APPLE RECEIVE 
SPECIAL PRICING: 

BASE It PRINTER — *GT3.« 

DISK Ill/tut.— ‘59S.M 
DISK lltflnil.— MJ5.R 
SDPTMODII — *23« 

MOMITGRt B&W 

17 -12MHz. — *125P\> 

INTEGER BASIC 

CtHD — — t| 63 to 


video 
JOO 


Tbar 


CONCORD 

COMPUTER 
PRODUCTS © 


MONITORS 


i/JUeo 

_ too 


12,n 

12mhz 

BLACK & WHITE 
VIDEO MONITOR 
AMOEK < LEEOEXiCorp 


AMOEK* 

GREFN Phot 
VIDEO MONITOR 


*365.00 


TERMINALS 


SOROC 


$689.00 


Synertek 

<< KTM-3 >> 

LOW COST 
TERMINAL WITH 
KEYBOARD AND 
VIDEO 100 * 

* $499.00 * 
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WAMECO 

THE COMPLETE PC BOARD HOUSE 
EVERYTHING FOR THE S-100 BUSS 


* CPU-2 Z80 PROCESSOR BOARD ON BOARD ROM 
AND HARDWARE POWER ON JUMP. 

PCBD $35.95 KIT $135.95 

* MEM-3 24 ADDRESS LINES EXPANDABLE IN IK 
INCR. ADDRESSABLE IN 8K BLOCKS. BIDIREC¬ 
TIONAL BUSSING. 

PCBD $ 42.95 KIT LESS RAM $119.95 

KIT WITH 2114L-4 $475.95 KIT WITH 2114L-2 $549.95 
A&T WITH 2114L-4 $505.95 A&T WITH 2114L-2 $579.95 

* FPB-1A FRONT PANEL BOARD FOR 8080A AND Z80 
SYSTEMS IMSAI COMPATIBLE. 

PCBD .$56 95 KIT .$175.00 


* EPM-2 16/32K ROM USES 2716 OR 2708. ADDRESS¬ 
ABLE IN 4K BOUNDARIES. 

PCBD . . $33.95 KIT (LESS ROMS) . . $74.95 

* CPU-1 8080A PROCESSOR BOARD WITH VECTOR 
INTERRUPT. 

PCBD .$33.95 KIT . $124.95 


* QMB-12 13 SLOT MOTHER BOARD. 

PCBD $42.95 KIT .$125.95 


* QMB-9 9 SLOT MOTHER BOARD. 

PCBD .$35.95 KIT .$109.95 


* PTB-1 POWER SUPPLY AND TERMINATOR BOARD. 
PCBD . $29.95 KIT . $49.95 


* RTC-1 REAL TIME CLOCK BOARD WITH TWO 
INTERRUPTS. 

PCBD .$29.95 KIT . $79.95 

* MEM-1 A 8K RAM, USES 2102’s. 

PCBD .... $33.95 KIT (LESS RAM) _ $71.95 

* IOB-1 I/O BOARD. ONE SERIAL, TWO PARALLEL 

WITH CASSETTE. PCBD . $33.95 

* FDC-1 A FLOPPY DISC CONTROLLER BOARD USES 

1771. PCBD . $45.95 


FUTURE PRODUCTS: 80 CHARACTER VIDEO BOARD. 

8 PARALLEL PORT I/O BOARD. 

DEALER INQUIRIES INVITED, UNIVERSITY DISCOUNTS AVAILABLE 

AT YOUR LOCAL DEALER 

fy/mcj inc 

WAMECO, INC., P. O. BOX 877 • EL GRANADA, CA 94018 • (415) 728-9114 



CALIFORNIA COMPUTER SYSTEMS 


SI 00 

2032 32K STATIC RAM A & T 

450 NSEC $579 00.300 NSEC $585 00.200 NSEC. $629 00 
2116 16K STATIC RAM A&T 

450 NSEC $28500.300 NSEC $28900.200 NSEC. $32900 


2065 64K DYNAMIC RAM A & T $548 95 

2200 S-100 MAIN FRAM A & T $379 95 

2422 FLOPPY DISC WITH CP/M 2 2”' $329 95 

2802 6502 PROCESSOR A & T $282 95 

2810A Z80 CPU A & T S249 95 

2710A 4 SERIAL 1/0 A& T $29195 

2718A 2 SERIAL. 2 PARALLEL A&T $305 95 

2720A 4 PARALLEL A & T $214 95 

PROTO BOARDS WW $39 95. S0L0ERTAIL $29 95 



MICROCOMPUTER PRODUCTS 


S100 PRODUCTS 

CBIA 8080 PROCESSOR PCBD $32.95 

KIT $155.95. A .& T.$215.95 

CB-2 280 PROCESSOR BOARD 

KIT $198 95. A& T $269.95 

VBIC 64 x 16 VIDEO. PCBD $32.95 

KIT $153 95, A&T.$199 95 

VB2 64 x 16 VIDEO. PCBD $32.95 

KIT $175.95. A&T $234 95 

VB3 80 CHARACTER VIOEO 4MHZ 

KIT $345.95. A&T $425.95 

UPGRADE RAMS FOR VB-3 $42.00 

104 2 PARALLEL 2 SERIAL. PCBD $32 95 

KIT $155 95. A&T $194.95 


SEPT. SPECIAL SALE 
ON PREPAID ORDERS 

(CHARGE CAROS AN0 COO OR P0 NIT AVAILABLE ON THESE OFFERS) 

WAMECO BOARDS WITH MIK0S PARTS 10% OFF 
ADVERTISED PRICE 


y/mc/ ine 

WAMECO INC. 

BOARDS WITH MIKOS PARTS 

MEM-3 32K STATIC RAM, PCBD $36.95 

KIT LESS RAM $95.95. A&T.$135.95 

CPU-2 Z80 PROCESSOR. PCBD $32.95 

KIT LESS ROM $109.95, A&T $14995 

EPM-2 16K/32K EPROM. PCBD $32 95 

KIT LESS ROM $65 95, A&T $99.95 


APPLE PRODUCTS 

7114A 12K R0M/PR0M $68 50 

7424A CALENDAR/CLOCK Si0695 

7440A PROGRAMMABLE TIMER S98 50 

7470A A TO 0 CONVERTER $105 95 

7490A GPIB (IE 488) INTERFACE S265 95 

7710A ASYNC SERIAL S12595 

7712A SYNC SERIAL $153.95 

7720A PARALLEL STANDARD S98 95 

7720B PARALLEL CENTRONICS $98 95 

7811 B ARITHMETIC PROCESSOR W/DISC $342 95 

7811C ARITHMETIC PROCESSOR W'ROM S342 95 

7500A WW BOARD $22.95 

7510A SOLOERTAIt BOARD S23 95 

SOFTWARE 

2610 CP/M-MACR0 ASSEMBLER ON DISK $76 95 

2620 CP/M"SYMBOLIC INSTRUCTION DEBUGGER $64.25 
2630 CP/M-TEXT F0RMATER $64 25 

2640 CP/M”BACKGROUND PRINT UTILITY $42 95 


OTHER CCS PRODUCTS ARE AVAILABLE 
CALL FOR PRICE. 


PB-1 2708. 2716 PROGRAMMER BOARD 


KIT $135 95, A&T $185.95 

MB-IO 16K STATIC RAM 

KIT $299 95. A&T $339.95 

APPLE PRODUCTS 

A488 IEEE 488 INTERFACE $399 95 

AI0 SERIAL/PARALLEL INTERFACE 
KIT $125 95. A&T St5595 

ASIO SERIAL 1/0 

KIT S8795. A&T $97.95 

APIO PARALLEL 10 


KIT(W/0CABLES) S6795. A&T(W/0CABLES) $87.95 


OTHER SSM PRODUCTS ARE AVAILABLE. 
CALL FOR PRICES 



THURSDAYS. 8:00 TO 9:00 P M 

(415) 728-9121 

P.O. BOX 955 • EL GRANADA, CA 94018 

PLEASE SEND FOR 1C, XISTOR AND COMPUTER PARTS LIST 


FPB-1 FRONT PANEL PCBD $48.50 

KIT.S144.95. A&T $184 95 

CPU-1 8080 PROCESSOR. PCBD $29.95 

KIT $89.95. A&T $129 95 

QMB-12 13 SLOT MOTHER BOARD. PCBD $39 95 

KIT $95 95. A & T $135.95 

OTHER WAMECO PRODUCTS ARE AVAILABLE. 
CALL FOR PRICES. 


MIKOS PARTS ASSORTMENTS ARE ALL FACTORY MARKEO PARTS KITS INCLUDE 
ALL PARTS LISTED AS REQUIRED FOR THE COMPLETE KIT LESS PARTS LISTED 
ALL SOCKETS INCLUDED 

LARGE SELECTION OF LS TTL AVAILABLE. 

PURCHASE $50.00 WORTH OF LS TTL AND GET 10% CREDIT 
TOWARD ADDITIONAL PURCHASES. PREPAID ORDERS ONLY 


VISA o« MASTERCHARGE Send account number interbank number, expiratron date 
and sign your order Approx postage will be added Check or money order will be sent 
post paid m u S II you are not a regular customer, please use charge, cashier's check or 
postal money order Olherwtse there will be a two-week delay lor checks to dear Caht 
residents add 6°o tax Money back 30-day guarantee We cannot accept returned iC s 
that have been soldered to Prices subiect to change without notice SI 0 irttr 

SI 50 iihIh ckaii ii irftra Ini On SI0 00 


sSee List of Advertisers on page 210 
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Semiconductor Clock Modules 

12V DC 

AUTOMOTIVE/ 
INSTRUMENT 
CLOCK 

APPLICATIONS: 

• In-dash autoclocks 

• After market auto/ 
RV clocks 

• Aircraft-marine elks. 

• 12VDC oper. instru. 

• Portable/battery 
powered instrumnts. 

Features:Bright 0.3" green display. Internal crystal time- 
base. t0.5 sec./day accur. Auto.display brightness control 
logic. Display color filterable to blue, blue-green, green & 
yellow. Complete -just add switches and lens. 
MA1003 Module (3.05”Lxl.75"Hx.98"D) . $16.95 



CLOCK MODULES 

MAI023 .7" Red Digital LED Clock Module 8.9b 

MA1026 .7" Dig. LED Alarm Clock/Thermometer 18.95 
MA5036 .3" Red Digital LED Clock/Timer 6.95 

MA1002 .5" Red Digital LED Clock & Xformer 9.95 

MAI010 .8" Red Digital LED Clock 7.95 

MA1032 CBA .5” Red Digital LCD Clock 17.95 

MAI043 .7" Green Digital LED Clock 8 95 

TRANSFORMERS 

102 P20 Xformer for MAI 023, 1043 & 5036 Mods. 3.49 

102 P22 Xformer for MAI026 Clock Modules 3.49 

102 P24 Xformer for MA1010 Clock Modules 3.49 



8 OHM SPEAKER 

2%” — 8 Ohm — .25 watt 

A0201 

$1.25 ea. 2/$1.95ea. 10/$7.95ea. 



BATTERY HOLDER 

• Holds 2 ea. C cells 
•Aluminum Case 
•5" leads H-801-159 

$.45 each 10/S3.95 


P 




BATTERY 

HOLDER 

• Holds 4 ea. C cells 

• Plastic case 

• 9” leads 

S .49 ea. 10/S4.25 


EPROM Erasing Lamp 

“* ;jbt 

• Erases 2708, 2716. 1702A, 5203Q, 5204Q, etc. 

• Erases up to 4 chips within 20 minutes. 

• Maintains constant exposure distance of one inch. 

• Special conductive foam liner eliminates static build-up. 

• Built-in safety lock to prevent UV exposure. 

• Compact — only 7-5/8" x 2-7/8" x 2" 

• Complete with holding tray for 4 chips. 

UVS-11EL Replacement Bulb.$16.95 

UVS-11E.$79.95 



JS-5K 5K Linear Taper Pots.$5.25 

JS-100K 100K Linear Taper Pots.$4.95 

JVC-40 40K (2) Video Controller in case . . . $4.95 


6-Digit 
Clock Kit 



• Bright .300 hi. comm, cath 
ode display 

• Uses MM5314 clock chip 

• Switches for hours, minutes 
and hold modes 

• Hrs. easily viewable to 20 ft. 

• Simulated walnut case 

• 11 5 VAC operation 

• 12 or 24 hr. operation 

• Incl. all components, case & 
wall transformer 

• Size: 654" x 3-1/8" x 154" 


JE701.$19.95 



DPS212 


DP82JS 

INSS24J 

IIMSS2S0 

DP8251 

UPS25J 


OP8269 
OP8275 
UP8279 
DPSJOJ 
DPS 304 
DPS307 
or* jos 


jjtiflir JE215 Adjustable 
SppF Dual Power Supply 

General Description: The JE215 is a Dual Power 
Supply with independent adjustable positive and neya 
tive output voltages. A separate adjustment for each 
of the supplies provides the user unlimited applications 
for 1C current voltage requirements. The supply can 
also be used as a general all-purpose variable power 

Supply. FEATURES 

• Adjustable regulated power supplies, 
POS. and neg 1.2VDC to 15VDC. 

^ • Power Output (each supply) 

v 5VDC @ 500mA. 10VDC@ 750mA. 

12 VDC @ 500mA, and 
15VDC© 175mA. 

• Two, 3-terminal adj. 1C regulators 
with thermal overload protection. 

• Heatsink regulator cooling 

• LED "on" indicator 

• Printed Board Construction 

• 120VAC input 

• Size: 3-1/2"w x 5-1/16 L x 2"H 

JE215 Adj. Dual PowerSupply Kit (as shown). . $24.95 


(Picture not shown but similar in construction to above) 

JE200 Reg. PowerSupply Kit (5VDC, 1 amp) . . $14.95 
JE205 Adapter Brd. (to JE200)i5,±9& i12V. $12.95 
LJE210 Var. Pwr. Sply. Kit. 5-15VDC,to 1.5amp. $19.95 


MICROPROCESSOR COMPONENTS 


8080A/8080A SUPPORT DEVICES - 

NS8080A CPU 

8-Blt Inoul/Output 
Priority Interrupt Control 
BI-DIrectlonal But Driver 
Clock Generator/Driver 

Syttem Controller/Bus Driver 
Syttem Controller 
I/O Lx pander lor 4S Series 
Asynchronous Comm, t lament 
Prog. Comm. I/O (USART) 

Pro9. Interval Timer 
Prog. Peripheral I/O (PPI) 

Prog. DMA Control 
Prog. Interrupt Control 
Prog. CRT Controller 
Prog. Keyooard/Dlsplay Interlace 
System Timing t lenient 
* Bit Bi-Directional Receiver 
S Bit BI-DIrectional Receiver 
S-BIt Bi-Directional Receiver 
Octal Latched Peripheral Driver 
Octal Latched Peripheral Driver 


OPS311 


- 6800/6800 SUPPORT DEVICES - 


MC6800 

MC680JCP 

MCMIOAPI 

MC68JI 

MC682S 

MC68J0US 

MC6850 

MC68M 

MC6860 

MC6862 

MC6880A 


MPU 

MPU with Clock and RAM 
1Z8«8 Static RAM 
Peripheral Intar. Adapt (MC6820) 
Priority Inttrrupt Controller 
1024xS-Blt ROM (MC68A30-8) 
Asynchronous Comm. Adapter 
Synchronous Serial Data Adapter 
O-SOObps Digital MODI. M 
Z400POS Modulator 
Quad }-State Bus. Trans. (MC8T26) 

MICROPROCESSOR CHIPS- 

Z80 (7#0C) CPU (MK3880N) (2MHZ) 

ZMA (780-1) CPU (MK3880N-4) (4MHZ) 

CDP1802 CPU 

MPU 

IDM2901 ADC CPU- 4-Bit Slice (Com. Temp. Grade) 
MCS6S02 MPU w/Clock «6K Bytes Memory) 

MPU 8-Bit (6MHz) 

CPU -Sgl.Chips-Bit (178 bytes ram) 
CPU (256 Bytes RAM) 

CPU- -04 Bytes HAM 
CPU w/Basic Micro Interpreter 
CPU 

TMS9900JL MPU 16-Bit 

SHIFT REGISTERS- 


INS8035N-6 

NS8039N-6 

NS8040N-S 

INS8070N 

INS8073N 


MMSOON 

MM50JH 

MM506H 

MM510H 

MM1402N 

MM5013N 

MM5016H 

MM5034N 

MM403SN 


Oual 29-Bit Dynamic 
Dual 90-Bit Dynamic 
Dual 100-Bit Static 
Oual 84-Bit Accumulator 
296-Bit Dynamic 
1024-Bit Dynamic/Accumulator 
900/512-Bit Dynamic 
Octal 80-Bit 
Octal 80-Bit 


2504V(1404A) 1024-Bit Dynamic 


2S18N 

2522V 

2924V 

2529V 

2528V 

2529V 

2S32N 

3341PC 


Hex 32-Bit Static 
Dual 132-8It Static 
512-Bit Dynamic 
1024-811 Dynamic 
Dual 250-8It Static 
Oual 240Bit Static 
Quad 80-Blt Static 
Flfo (Dual 801 


AF100-ICN 

AF121-1CJ 

AF122-1CJ 

LM306AH 

LM334Z 

LM33SZ 

LFJ56N 

LF398N 

LM399H 

ADCOSOtLCN 

DAC0806LCN 


■DATA ACQUISITION- 

Universal Active Filter 2.S% 

Touch Tone Low Band Filter 
Touch Tone High Band Filter 
Super Gain Op Amp 
Constant Current Source 
Temperature Transducer 
JFET Input Op Amp 
Sample £ Hold Amplifiers 
Temp. Comp. Prec. Ret. (,5ppm/C°) 
8-Bit A/O Converter (1 LSB) 

6-Bit O/A Converter (0.78% Lin.) 


-DATA ACQUISITION (CONTINUED)- 


ADC0809CCN 8 Bit A/D Converter (8-Ch. Multi.) 
AUC0817CCN 8-Blt A/D Converter (I6-Ch. Multi.) 
DACI000LCN 10 Bit D/AConv. Micro. Comp. (0.05%) 13 

OACI008LCN 10-Blt O/AConv. Micro. Comp. (0.20%) 8 

OACIQ20LCN 10 Bit D/A Converter (0.09% Lin.) 8 

DAC1027LCN 10-Blt D/A Converter (0.20% Lin.) 5 

DACI222LCN 12-Blt O/A Converter (0.20% Lin.) 9 

C D409IN 8-Channel Multiplexer 1 

AV-5-I0I3 30K BAUO UART 6 

-RAM'S- 

1101 296x1 Static 1 

1103 1024x1 Dynamic 

256x4 Static 3 

1024x1 Static 1 

1024x1 Static I 

256x4 Static 3 

256x4 static MOS 4 

1024 x4 Static 450ns 
1024x4 Static 450ns Low Power 
1024x4 Static 200ns 

1024x4 Static 200ns Low Power 4 

256x1 Static ( 

4I16N4 (UPU4K) M»K Dynamic 250ns (MM52S0N-4) 

64K Dynamic 250ns 15 

4096x1 t ast 70ns i 

256x4 Static J 

1024x1 Dynamic I ully Decoded 
2Kxl Dynamic 

4096x) Dynamic 4 

MMS290N-7 (4116) I6K Dynamic 150ns (UPD416C-3) 4 

MM5298J-3A 8K Dyn. 200ns (lower Vi of MM5M0J) 1 

82S25 64 Bit RAM (16x4) 1 

UPD414/MK4027 4K Dynamic 16-Pin 4 

TMS4044-4SNL 4K Static 1 

TMS4045 1024x4 Static 9 

PROMS/EPROMS- 


2101 (9101) 


21ML 

2114-7 

7I14L-? 

/4S200 


MM2147J 

8101 

MM5261 

MM5767 

MM5280/2I07 


1702 A 


2K UV t rasable PROM 
2708 8K EPROM 

TMS77I6 16K LPROM ( SV, +5V, *12V) 

2/16Intel(2516)TI 16K EPROM (Single +5V) 


2764Q 

5203 

82S23(74S188) 

S2S115 

82S 123(745288) 
87S185 

- Over 30 6 


32K LPROM 
8K LPROM (490ns) (Single >5V) 
64K EPROM 
2048 PROM 

32x8 PROM (Open Collector) 

40% Bipolar prom 

32x8 Tri-State Bipolar PROM 

8K PROM 

ore PROMS Listed in Our Catalog - 

iH*S — 


2513(7140) Character Generator (Uppar Case) 

2513(3021) Character Generator (Lower Case) 

-NMOS READ ONLY MEMORIES- 

MCM66710P 128x9x7 ASCII Smtted w/Greek 

MCM66740P 128X9X7 Math Symbol £ Pictures 

MCM66750P 128x9x7 Alpha. Control Char. Gen. 

-MICROPROCESSOR MANUALS- 

M-Z80 User Manual 

M-COP1802 User Manual 

M-2650 UserM - »l 

- SPECIAL FUNCTION- 

Dual MOS Clock Driver (SMZ) 

Dual MOS Clock Driver (SMZ) 

Floppy Disc Controller 
Communication Chip 
Microprocassor Real Time Clock 
Microprocessor Compatible Clock 
Microcontroller with M-DIgtt RAM 
and Direct LEO Drive 
Microcontroller with 64-Oigit RAM 
£ Direct LED Drive w/N Buss Int. 
32-Seg.VAC Fluor. Driver (20-pin pk9.) 


DS0025CN 

DS002SCN 

INS1771N-1 

INS2691N 

MM58I67N 

MMS8I74N 

COP402N 

COP402MN 


AY-5-9100 

AY-5-9200 

AY-5-9500 

AY-9-2376 

H OO166-5 

74C922 

74C923 

MM53I90N 

MMS7499N 


-TELEPHONE/KEYBOARD CHIPS - 


Push Button Telephone Dialer 
Repertory Dialer 
CMOS Clock Generator 
Keypoard Encoder (88 ways) 
Keyboard Encoder (16 keys) 
Keyboard Encoder (16 keys) 
Keyboard Encoder (20 keys) 

Push Button Pulse Oialer 
96/144-Key serial Keyboard Encoder 


ELECTRONIC TOY MOTORS 




9370 .°. x MABUCHI RE280 $ .99 each . . .10/S7.50 . . .100/850.00 

1.201 Length 


GLOBAL 

SPECIALTIES 


EXPERHUENTOR 

SOCKETS 



EXP4B 

6.0'' 

1.0" 

n/a 

n/a 

4(160) 

EXP300 

6.0" 

2.1" 

.3" 

94(470) 

2(80) 

EXP325 

1.8" 

2.1" 

.3" 

22(110) 

2(20) 

EXP3S0 

3.6" 

2.1" 

.3" 

46(230) 

2(40) 

EXP600 

6.0” 

2.4" 

.6" 

94(470) 

2(80) 


46(230) 2(40) 


Price 


SI 2.00 
$ 3.60 
$ 6.75 
$14.75 
$ 8.75 


Quick Test 
Sockets 
& Bus Strips 



QT59S 
QT 590 
(1T47S 
QT47S 
QT 39S 
QT 358 
QT I8S 
QT 12$ 
QT 8$ 
QT 75 


118 S12.60 
20 $ 2.99 
94 $10.24 
It S 2.59 
78 S 8.50 
12 S 2.25 
36 $ 4,50 
24 $ 3.75 
16 $ 3.00 
14 $ 2.75 


$10.00 Min. Order - U.S. Funds Only 
Calif. Residents Add 6% Sales Tax 
Postage-Add 5% plus$1 Insurance 
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35“ 

.30 

.25 

1-9 

362 812 
10 99 

100 

.39 

.35 

.30 

19 

473862 

10 99 

100 

.45 

.39 

.35 

1-9 

468-828 

10-99 

1 Q0 

.49 

.45 

.39 

1-9 

435-802 
10 99 

100 


POWER CORD SALE 

ioo Id 





t etK» w vn 

W 


W . “ 



!■ 


AC and DC Wall Transformers 



Ideal tor ast with docks, 
fimtt. power tupplws or 
any other type of AC or 
0C application 


Input 


Output 


11 7V/6QHz 12 VAC 250mA 

117V/60Hz 12 VAC 500mA 

117V/60Hz 12 VAC lamp 

117V/60HZ 9 VAC 1.7 amp 

117V/60Hz 9 VDC 200mA 

120V/6QHZ 9 VDC 500mA 


Price 

$3.95 

$4.95 

$5.95 

$3.95 

$3.25 

$3.95 


CONNECTORS 


DB25P 

D-Subminiature Plug. 

. $2.95 

DB25S 

D-Subminiature Socket .... 

. $3.50 

D20418-2 

Screw Lock Hdwr. (2) DB25S/P 

$ .49 

DB51226 

Cover for DB25P/S. 

. $1.75 

22/44SE 

P.C. Edge (22/44 Pin). 

. $2.95 

UG88/U 

BNC Plug. 

. $1.79 

UG89/U 

BNC Jack. 

. $3.79 

UG175/U 

UHF Adapter. 

. $ .49 

SO 239 

UHF Panel Recp. 

. SI.29 

PL258 

UHF Adapter. 

. SI.60 

PL259 

UHF Plug. 

. $1.60 

UG260/U 

BNC Plug. 

. $1.79 

UG1094/U 

BNC Bulkhead Recp. 

. $1.29 


TRS-80 

16K Conversion Kit 

Expand your 4K TRS-80 System to 16K. 

Kit comes complete with: 

★ 8 ea. MM5290 (UPD416/4116) 16K Dyn. Rams (*NS) 

* Documentation for Conversion 

TRS-16K2 *150ns. $29.95 

TRS-16K4 - 250 ns. $24.95 


JE610 ASCII 
Encoded Keyboard Kit 



The JE610 ASCII Keyboard KiT can be interfaced into 
most any computer system. The kit comes complete 
with an industrial grade keyboard switch assembly 
(62-keys), IC's, sockets, connector, electronic compo¬ 
nents and a double-sided printed wiring board. The 
keyboard assembly requires +5V @ 150mA and —12V 
@10 mA for operation. Features: 60 keys generate the 
126 characters, upper and lower case ASCII set. Fully 
buffered. Two user-define keys provided for custom 
applications. Caps lock for upper-case-only alpha charac¬ 
ters. Utilizes a 2376 (40-pin) encoder read-only memory 
chip. Outputs directly compatible with TTL/DTL or 
MOS logic arrays. Easy interfacing with a 16-pin dip or 
18-pin edge connector. Size: 3V4"H x 14yj"W x 8?4"D 

JE610/DTE-AK .. $124.95 


|r Cin I/;* 62 Key Keyboard, PC Board. <* -vq Qc 
JfcblU Kit 4 Components (no case). 3> /y.yo 

K62 62-Key Keyboard (Keyboard only) . . . $ 34.95 
DTE-AK (case only - 3V.”Hxll"Wx8V«"D)$ 49.95 


JE212 - Negative 12VDC Adapter Board Kit 
for JE610 ASCII KEYBOARD KIT 

Provides-12V DC from incoming6V DC . .$9.95 


JE600 
Hexadecimal Encoder Kit 


FULL 8 BIT 
LATCHED OUTPUT 
19-KEY KEYBOARD 


V m \ 


The JE600 Encoder Keyboard Kit provides two separate 
hexadecimal digits produced from sequential key entries 
to allow direct programming for 8 bit microprocessor 
or 8-bit memory circuits. Three additional keys are pro¬ 
vided for user operations with one having a bistable 
output available. The outputs are latched and monitored 
with 9 LEO readouts. Also included is a key entry strobe. 
Features: Full 8-bit latched output for microprocessor 
use. Three user-define keys with one being bistable 
operation. Oebounce circuit provided for all 19 keys. 
9 LED readouts to verify entries. Easy interfacing with 
standard 16-pin 1C connector. Only +5VDC required 
for operation. Size: 3K"H x 8V4"W x 854"D 

JE600/DTE-HK Zt&IJSS Tpoff) .... $99.95 


iccnn 19 K ®V Hexadec. Keyboard, ^r-Q Q r 

JbbUU Kit PC Board & Cmpnts. (no case) .. oby.yb 

K19 19-Key Keyboard (Keyboard only) .... $14.95 
DTE-HK (case only -3W"Hx8V."Wx8y»"D) $44.95, 
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7400 


SN7400N 

SN7401N 

SN7402N 

SN7403N 

SN7404N 

SN740SN 

SN7406N 

SN7407N 

SN7408N 

SN7409N 

SN7410N 

SN7411N 

SN7412N 

SN7413N 

SN7414N 

SN7416N 

SN7417N 

SN7420N 

SN7421N 

SN7422N 

SN7423N 

SN7425N 

SN7426N 

SN7427N 

SN742BN 

SN7430N 

SN7432N 

SN7437N 

SN7438N 

SN7439N 

SN7440N 

SN7441N 

SN7442N 

SN7443N 

SN7444N 

SN7445N 

SN7446N 

SN7447N 

SN7448N 

SN7450N 

SN7451N 

SN7453N 

SN7454N 

SN7459A 

SN7460N 

SN7470N 


74LS00 

74LS01 

74LS02 

74LS03 

74LS04 

74LS06 

74LS08 

74LS09 

74LS10 

74LS11 

74LS12 

74LS13 

74LS14 

74LS15 

74LS20 

74LS21 

74LS22 

74LS26 

74LS27 

74LS28 

74LS30 

74LS32 

74LS33 

74US37 

74LS38 

74LS40 

74LS42 

74LS47 

74LS48 

74LS49 

74LS51 

74US54 

74LS55 

74LS73 

74LS74 

74LS7S 

74LS76 

74LS78 

74LS83 

74LS85 

74LS86 

74LS90 


74S00 

74502 

74503 

74504 
74S06 

74508 

74509 

74510 

74511 
74S1S 
74S20 
74S22 
74S30 
74S32 
74S38 
74S40 
74S51 

74564 

74565 
74S74 
74S86 
74S112 
74S113 
74S114 


CD4000 
C 04001 
CD4002 
C 04006 
CD4007 
CD4009 
C 04010 
CO4011 
C 04012 
CD4013 
CD4014 
C 04015 
C D4016 
C 04017 
C D4018 
C D4019 
CD4020 
C 04021 
C 04022 
C 04023 
C 04024 
C 04025 
CD4026 
C 04027 
C 04028 
CD4Q29 
C 04030 
C 04034 
C 04035 
CD4040 


SN7472N 

SN7473N 

SN7474N 

SN7475N 

SN7476N 

SN7479N 

SN7480N 

SN7482N 

SN7483N 

SN748SN 

SN7486N 

SN7489N 

SN7490N 

SN7491N 

SN7492N 

SN7493N 

SN7494N 

SN7495N 

SN7496N 

SN7497N 

SN74100N 

SN74104N 

SN74105N 

SN74107N 

SN74109N 

SN74116N 

SN74121N 

SN74122N 

SN74123N 

SN74125N 

SN74126N 

SN74132N 

SN74136N 

SN74141N 

SN74142N 

SN74143N 

SN74144N 

SN74145N 

SN74147N 

SN74148N 

SN74150N 

SN74151N 

SN74152N 

SN74153N 

SN74154N 

SN74155N 


.45 

.69 

.69 

.69 

3.00 

1.49 

.89 


1.95 

1.29 

1.25 


flfTTTTTT 


SN74156N 
SN74157N 
SN74160N 
SN74161N 
SN74162N 
SN74163N 
SN74164N 
SN7416SN 
SN74166N 
SN74167N 
SN74170N 
SN74172N 
SN74173N 
SN74174N 
SN74175N 
SN74176N 
SN74177N 
SN74179N 
SN74180N 
SN74181N 
SN74182N 
SN74184N 
SN7418SN 
SN74190N 
SN74191N 
SN74192N 
SN74193N 
SN74194N 
SN74195N 
SN74196N 
SN74197N 
SN74198N 
SN74199N 
SN 74221N 
SN 74251N 
SN74276N 
SN74279N 
SN 74283 N 
SN74284N 
SN74285N 
SN74365N 
SN74366N 
SN74367N 
SN74368N 
SN74390N 
SN74393N 


74LS 


74LS92 
74 LS93 
74LS95 
74LS96 
74LS107 
74LS109 
74LS112 
74LS113 
74LS114 
74LS122 
74LS123 
74LS125 
74LS126 
74LS132 
74LS133 
74LS136 
74LS138 
74LS139 
74LS151 
74LS153 
74LS154 
74LS155 
74LS156 
74LS157 
74LS158 
74LS160 
74LS161 
74LS162 
74LS163 
74LS164 
74LS165 
74 L 5168 
74LS169 
74 LSI 70 
74LS173 
74 LSI 74 
74LS175 
74LS181 
74LS190 
74LS191 


1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.19 

1.19 

1.95 

M 

.99 

.99 

2.95 


74LS192 
74LS193 
74LS194 
74LS195 
74LS197 
74LS221 
74LS240 
74LS241 
74LS242 
74LS243 
74LS244 
74 LS245 
74LS247 
74LS248 
74LS249 
74LS251 
74LS253 
74LS257 
74LS258 
74LS260 
74LS266 
741.S273 
74LS279 
74LS283 
74LS290 
74LS293 
74LS298 
74LS352 
74LS3S3 
74LS365 
74LS366 
74LS367 
74LS368 
74LS373 
74LS374 
74LS375 
74LS386 
74LS393 
74LS399 
74LS670 
81LS95 
81LS97 


CA3010H 

CA3013H 

CA3023H 

CA3035H 

CA3039H 

CA3046N 

CA3059N 


2.15 

3.25 

2.49 

1.35 

1.30 

3.25 


74S 


74S124 
74S133 
74S134 
74S13S 
74S136 
74S138 
74S139 
74 S140 
74S151 
74S153 
74S1S7 
74S1S8 
74S160 
74S174 
74S175 
74S188 
74S194 
74S19S 
74S196 
74S240 
74S241 
745242 


1.35 

1.35 

2.95 

1.59 

1.59 

2.95 

1.95 
1.95 

1.95 

2.95 
2.95 
3.25 


74S243 
74S244 
74S251 
74S253 
74S257 
74S258 
74S260 
74S280 
74S2B7 
74S288 
74S373 
74S374 
74S387 
74S471 
74S472 
74S473 
745474 
745475 
74SS70 
74S571 
74S572 
74S573 
74S940 
74 5941 


CA—LINEAR 

CA3060N 3.25 

CA3080H 1.25 

CA3081N 2.00 

CA3082 N 2.00 
CA3083N 1.60 

CA3086N .85 


CA3089N 

CA3096N 

CA3130H 

CA3140H 

CA3160H 

CA3401N 

CA3600N 


CD-CMOS 


1.19 

1.39 

1.19 


C D4041 
C 04042 
C 04043 
C 04044 
C D4046 
CD4047 
C 04048 
C 04049 
C 04050 
C 04051 
C 04052 
C 04053 
C 04056 
C 04059 
C 04060 
CD4066 
C 04068 
C 04069 
C 04070 
C 04071 
CD4072 
CD4073 
CO40/5 
C 04076 
C 04078 
C 04081 
C 04082 
C 04093 


1.79 

2.50 

1.35 


1.19 

1.19 

1.19 

2.95 

9195 


CD 4098 
C 04506 
CD4507 
C 04508 
C 04510 
C 04511 
CD4512 
CD4514 
C 04515 
CD4516 
C 04518 
CD4519 
C 04520 
C 04526 
C 04528 
C 04529 
C 04543 
C 04562 
C 04566 
C 04583 
C 04584 
C 04 723 
CD4/24 
MC14409 
MC14410 
MC144I1 

MC14412 

MC14419 

MC14433 

MC14S38 

MC14541 


1.15 
1.15 
: 15 
1.15 
1.19 
1.19 
1.49 
1.49 
1.49 
1.49 
1.49 
2.95 
1.19 
1.19 
1.19 


1.25 
1.29 
. 29 


2.49 

2.49 

2.49 

1.95 

1.95 


3.25 

3.25 

1.45 

1.45 

1.35 

1.35 

.79 

2.95 

US 

2.75 

3.49 

3.49 

2.95 

19.95 

10.95 

10.95 

12.95 

12.95 

5.95 

5.95 

9.95 
9.95 
3.15 
3.15 


1.49 

3.95 

2.95 

1.49 
1.79 

.89 

1.29 

1.79 

1.79 

1.95 

2.79 
11.95 
2.79 

2.49 


1.95 

14.95 

14.95 


13.95 

2.49 

1.95 


4-Digit 16 Segment 
Alphanumeric Intelligent 
Display with 

Memory, Recorder, Driver 



End stackable. 4-character package. High con 
trast, 160ml high, magnified monolithic 
characters. 64-Character ASCII format. Built-in 
memory, decoder, multiplexer and drivers. Direct 
access to each digit independently and asyn¬ 
chronously. Five volt logic, TTl compatible. Five 
volt power supply only. Independent cursor func¬ 
tion Sue: 1"L x 1-3/16"H x .225' D. 

DL 1416 Alphanumeric Display $ 19.95 ea. 



10-Segment 
Bargraph Displays 

(with On-Board Driver IC-Chip) 



tWHR 


Size: 2”L x 7/8”H x 3/16"D 

Bar or dot display mode externally selectable by user. 
Packages are end stackable for expanded displays. Can be 
cascaded to 10 arrays (100 bargraph elements) LED current 
programmable from 2mA to 30mA Stable internal voltage 
reference for full scale analog inputs from 1.2 to 12V. Each L ED 
output of driver 1C with external access. Sire: 2"x7/8''x3/16". 
NSM3914 Linear Function (10 bars red) $6.95 

NSM39146 Linear Function (6 bars green/4 red) 6.95 
NSM3915 Logarithmic Function (10 bars red) 5.95 

NSM39156 Logarithmic Func. 16 grn /2 yell./2rd.) 6.95 
NSM3916 VU Meter Function <10 bars redl 5.95 

NSM39168 VU Meter Func 16 grn./2 yell /2 rd I 6 95 


DISCRETE LEDS 


XC556R .200" red 5/SI 
XC556G .200" green 4/$l 
XC556Y .200” yellow 4/51 
XC556C .200" clear 4/SI 
XC22R .200" red S/$l 
XC22G .200” green 4/$l 
XC22Y .200" yellow 4/51 
MV10B .170" red 4/$l 


MV50 .085" red 6/51 
XC209R .125” red S/Sl 
XC209G .125" green 4/$l 
XC209Y .125" yellow 4/51 
XCS26R .185" red 5/51 
XC526G .185" green 4/51 
XC526Y .185” yellow 4/51 
XC526C .185” clear 4/51 


C. A. — Common Anode 

D. D. — Double Digit 

Type Polarity 

MAN 1 C.A.-red 

MAN 2 5x7 D.M.—red 

MAN 3 C.C.—red 

MAN 52 C.A.—green 

MAN 54 C.C.—green 

MAN 71 C.A.—red 

MAN 72 C.A.-red 

MAN 74 C.C.—red 

MAN 82 C.A.—yellow 
MAN 84 C.C.—yellow 

MAN 3620 C.A.—orange 
MAN 3630 C.A.—orange Jt 1 
MAN 3640 C.C.—orange 

MAN 4610 C.A.—orange 
MAN 6610 C.A.—orange—DD 

MAN 6630 C.A.—orange i 1 
MAN 6640 C.C.—orange—DD 
MAN 6650 C.C.—orange i 1 
MAN 6660 C.A.—orange 
MAN 6710 C.A.-red—DO 
MAN 6740 C.C.—red—DD 
MAN 6750 C.C.—red i 1 
DLO304 C.C.—orange 
OLO307 C.A.—orange 
DLG500 C.C.—green 


Diffused Bi-Color LED 
Part No. 1-99 100+ 


rflk) ■ 

XCm "to LID, MLTAL 
MTG. HOW. 2-6' * LEADS. 

RL-2 . .$.39 ea.or 3/$1.00 


niCDI AV I cnc c - c - common Cathode 
UlOiLMT LlUo RHD — Right Hand Decimal 


.125 

- 30 J 
■ 3C3 
.300 
.300 


.560 

.560 

.560 

.560 


Price 

2.95 

4.95 


1.25 

1.25 

1.25 


Type 

DLG507 

DL704 

DL707 

DL728 

DL741 

DL747 

DL750 

0L0847 

DLO850 

DL33B 

FND358 

FND357 

FND500 

FND507 


Polarity 

C. A.—green 
C.C.—red 
C.A.—red 
C.C.—red 
C.A.—red 
C.A.-red 
C.C.—red 
C.A.—orange 
C.C.—orange 
C.C.—red 
C.C. ♦ 1 
C.C. 

C.C. (FND503) 
C.A. (FND510) 


Ht Price 

1.25 
1.25 
1.25 
1.49 
1.25 
1.49 
1.49 
1.49 
1.49 


mo 

.600 


H DSP-3406 C.C. red +1 


5082-7751 

5082-7760 

5082-7300 

5082-7302 

5082-7340 

4N28 

LIT-1 

MOC3010 


.110 

.357 

.357 

.500 

.500 

JOO 

.800 

.800 


C.A..R.H.D.—red .430 
C.C..R.H.D.—red .430 
4x7 Numeric (RHD).600 
4x7 Numeric (LHD).600 
4x7 Hxdcl. (0-9/A-F) .600 
Photo XsistorOpto-lsol. .69 
Photo Xsistor Opto- Isol. .69 
Optically Isol.Triac Driver 1.25 


1.25 

1.25 
22.00 
22.00 
22.50 


SOCKETS 


Part No. Pins Price 

214-3339 14 pin 5.95 
216-3340 16 pin 6.49 
218-3341 18 pin 7.95 
220-3342 20 pin 8.95 


Test 


RECEPTACLES 

TtXTOOL Sockets n 


ZERO INSERTION FORCE 


* Nickel Boron Plating 

* G.F. PSF Plastic Body 

* For testing IC's 

Part No. Pins Price 

222-3343 22 pin 9.95 
224-3344 24 pin 9.75 
228-3345 28 pin 11.95 
240-3346 40 pin 12.95 


LOW PROFILE 
(TIN) SOCKETS 

1-24 25-49 50-100 


8 pin LP 
14 pin LP 
16 pin LP 
18 pin LP 
20 pin LP 
22 pin LP 
24 pin LP 
28 pin LP 
36 pin LP 
40 pin LP 


Ml 

IIII III 

8 pin SG 
14 pin SG 
16 pin SG 
18 pin SG 
24 pin SG 
28 pin SG 
36 pin SG 
40 pin SG 


SOLDERTAIL (GOLD) 
STANDARD 


l.oo 

1.40 

1.59 


Nickel Boron Plating 

* G.F. PSF Plastic Body — r 

* Wire Wrap Contacts 
Part No. Pins Price 


214-3592 14 pin 9.75 
216-3593 16 pin 9.95 
218-3594 18 pin 10.95 
220-3595 20 pin 11.95 


Part No. Pins Price 

222-3596 22 pin 12.96 
224-3597 24 pin 12.75 
228-3598 28 pin 13.95 
240-3599 40 pin 15.95 


SOLDERTAIL 
STANDARD (TIN) 


14 pin ST 
16 pin ST 
18 pin ST 
24 pin ST 
28 pin ST 
36 pin ST 
40 pin ST 


.81 

1.15 

1.30 


WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 


8 pin WW 
10 pin WW 
14 pin WW 
16 pin WW 
18 pin WW 
20 pin WW 
22 pin WW 
24 pin WW 
28 pin WW 
36 pin WW 
40 pin WW 


1.19 
1.49 
1.39 
1.69 

2.19 
2.29 


1.38 

1.79 

1.89 


1/4 WATT RESISTOR ASSORTMENTS -5% 


ASST. 1 

5ea. 

2/ Ohm 

33 Ohm 

39 Ohm 

47 Ohm 

56 Ohm 

50 pcs. 

$1.95 



68 Ohm 

82 Ohm 100 Ohm 120 Ohm 

150 Ohm 


$1.95 

ASST. 2 

5ea. 

180 Ohm 220 Ohm 270 Ohm 330 Ohm 390 Ohm 

50 pcs. 



470 Ohm 560 Ohm 680 Ohm 820 Ohm 

IK 



ASST. 3 

Sea. 

1.2K 

1.5K 

1.8K 

2.2K 

2./K 

50 pcs. 

$1.95 



3.3K 

3.9 K 

4.7K 

5.6K 

6.8K 


$1.95^ 

ASST. 4 

5ea. 

8.2K 

10K 

I2K 

15K 

I8K 

50 pcs. 



22K 

2/K 

33K 

39K 

47K 


$1.95 

ASST. 5 

5ea. 

S6K 

68K 

8?K 

100K 

120K 

50 pcs. 



160K 

180 K 

220K 

"" 270K 

330K 


$1.95 

ASST. 6 

5ea. 

390K 

4 70K 

560K 

680K 

820K 

50 pcs. 



1M 

1.2M 

1.5M 

1.8M 

2.2M 


$1.95 

ASST 7 

5ea. 

?./M 

3.3M 

3.9M 

4.7M 

5.6M 

50 pcs. 


ASST. 8 R 


Includes Resistor Assts. 1 7 (350 pcs.) $10.95 ea. 


$10.00 Min. Order — U.S. Funds Only 

Calif. Residents Add 6% Sales Tax 
Postage — Add 5% plus SI Insurance 
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ELECTRONICS 


Spec Sheets - 2b4 

Send 86^ Postage for your 

FREE 1982 JAMECO CATALOG 


PHONE 
ORDERS 
WELCOME 
(415) 592 8097 


MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAV ROAD, BELMONT. CA 94002 
PRICES SUBJECT TO CHANGE 


Part No. 

70451 Pi 

704SEV/Kit* 

7106CPL 

7106EV/Klt* 

7107CPL 

7107EV/Kit* 

7116CPL 

7117CPL 

72011 DR 

7205 IPG 

7205EV/KU* 

7206CJPE 

7206CEV/Kit + 

7207AIPD 

7207AE V/Kit 1 

72061 PI 

72091 PA 

7215 IPG 
7215EV/Klt * 

7216 AIJ I 
7216CIJI 
7216DIPI 
72171JI 
7218CIJI 
72241 PL 
7226AIJL 
7226AE V/Kit* 
7240IJE 

72421JA 
72SOIJE 
72601JE 
75551 PA 
7S56IPD 
7611BC PA 
7612BCPA 
7621 BC PA 
7631CCPE 
7641CCPD 
7642CCPD 
7660CPA 
8038CCPD 
8048CCPE 
8069CCQ 
8211CPA 
8212CPA 


_^ 

Function 

CMOS Precision Timer 
Stopwatch Chip. XTL 
Vh Digit A/O (LCD Drive) 

1C. Circuit Board. Display 
3V? Digit A/D (LED Drive) 

1C, Circuit Board, Display 
3Vr Oigit A/D LCD DIs. HLD. 
m Digit A/D LED DiS. HLD. 

Low Battery Volt Indicator 
CMOS LED Stopwatch/Timer 
Stopwatch Chip, XTL 
Tone Generator 
Tone Generator Chip, XTL 
Oscillator Controller 
Freq. Counter Chip, XTL 
Seven Decade Counter 
Clock Generator 
4 Func. CMOS Stopwatch CKT 

4 Func. Stopwatch Chip, XTL 
8 Digit Univ. Counter C.A. 

8-Digit Freq. Counter C.A. 

8-Diglt Freq. Counter C.C. 

4-Olglt LED Up/Down Counter 
8-Oiglt Univ. LED Drive 
LCD 4Vi Digit Up Counter DRI 
8-Digit Univ. Counter 

5 Function Counter Chip, XTL 
CMOS Bin Prog. Timer/Counter 
CMOS Divide by-256 RC Timer 
CMOS BCD Prog. Timer/Counter 
CMOS BCD Prog. Timer/Counter 
CMOS 555 Timer (8 pin) 

CMOS 556 Timer (14 pin) 

CMOS Op Amp Comparator 
CMOS Op Amp Ext. Cmvr. 

CMOS Dual Op Amp Comp. 

CMOS Tri Op Amp Comp. 

CMOS Quad Op Amp Comp. 10MV 7.50 
CMOS Quad Op Amp Comp. 10MV 7.50 
Voltage Converter 2.95 

Waveform Generator 4.95 

Monolithic Logarithmic Amp 21.60 
50ppm Band-GAP Volt Ref. Diode 2.50 
Volt Ref/Indicator 2.95 

Volt Ret/lndicator_2.95 


Price 

14.95 

24.95 

16.95 

34.95 

15.95 

29.95 

18.95 

17.95 

2.25 

12.95 

19.95 
5.15 

12.95 
6.50 

13.95 

17.95 

3.95 

13.95 

19.95 
32.00 

26.95 

21.95 

12.95 

10.95 

11.25 

31.95 

74.95 

4.95 
2.05 
6.00 

5.25 


2.20 
5MV 2.25 
5MV 2.95 
5MV 3.95 
10MV 5.35 


74 COO 

74CQ2 

74C04 

74C08 

74C10 

74C14 

74C20 

74C30 

74C42 

74C48 

74C73 

74C74 

74C8S 

74C86 

74C89 

74C90 

74C93 

.39 

.39 

.39 

.39 

.39 

.75 

.39 

.39 

1.39 

1.95 

.79 

.79 

1.95 
.99 

6.95 
1.29 
1.29 

74C 

74C95 

74C107 

74C151 

74C1S4 

74C157 

74C160 

74 C161 

74C162 

74C163 

74C164 

74C173 

74C174 

74C175 

74C192 

74C193 

74C195 

1.59 
1.89 
2.96 
3.95 
2.25 

1.69 

1.60 

1.49 

1.69 

1.59 

1.39 

1.39 

1.19 

1.69 

1.69 

1.59 

74C221 

74C240 

74C244 

74C373 

74C374 

74C901 

74C903 

74C911 

74C912 

74C915 

74C917 

74C922 

74C923 

74C92S 

74C926 

80C9S 

80C97 

1.95 

2.25 

2.25 

2.49 

*:!? 

.69 

10.95 

10.95 

1.69 

10.95 

5.49 

5.75 

7.50 

7.50 

.79 

.79 

LH0002CN 

6.85 



LM702H 

.79 

LM10CLH 

4.50 

L1 IN t A n 

LM703CN 

.89 

LM11CLH 

4.75 

LM340T-S 

1.25 

LM709N 

.29 

LH0070-OH 

4.95 

LM340T-12 

1.25 

LM710N 

.79 

TL071CP 

.79 

LM340T-15 

1.25 

LM711N 

.79 

TL072CP 

1.39 

LM341P-5 

.75 

LM723N 

.69 

TL074CN 

2.49 

LM341P-12 

.75 

LM733N 

1.00 

LH0062CD 

35.80 

LM341P-15 

.75 

LM739N 

1.19 

TL062CP 

1.19 

LM342P-5 

.69 

LM741CN 

.36 

TL084CN 

2.19 

LM342P-12 

.69 

MC1741SCG 3.00 

LH0094CD 

36.80 

LM342P-15 

.69 

LM747N 

.79 

LM300H 

.99 

LM348N 

1.25 

LM748N 

.59 

LM301CN 

.35 

LM350K 

5.75 

LM1014N 

2.75 

LM302H 

1.95 

LF3S1N 

.60 

LM1310N 

1.95 

LM304H 

1.95 

LF353N 

1.00 

LM1458CN 

.59 

LM305H 

.99 

LF3S5N 

1.10 

LM1488N 

1.25 

LM307CN 

.45 

LF356N 

1.10 

LM1489N 

1.25 

LM308CN 

1.00 

LM358N 

1.00 

LM1496N 

1.95 

LM309H 

1.95 

LM359N 

1.79 

LM1556V 

1.75 

LM309K 

1.25 

LM370N 

4.49 

LM18Q0N 

2.95 

LM310CN 

1.75 

LM373N 

3.25 

LM1871N 

5.49 

LM311/CN 

.90 

LM377N 

2.95 

LM1872N 

5.49 

LM312H 

2.49 

LM380N 

1.25 

LM1877N-9 

3.25 

LM317MP 

1.15 

LM381N 

1.95 

LM1889N 

3.20 

LM317T 

1.75 

LM382N 

1.79 

LM1896N 

1.7S 

LM317K 

3.95 

LM384N 

1.95 

LM2002T 

1.49 

LM318CN 

1.95 

LM386N-3 

1.29 

LM2877P 

2.05 

LM319N 

1.95 

LM387N 

1.45 

LM2878P 

2.25 

LM320K-5 

1.35 

LM389N 

1.35 

LM2896P-1 

2.25 

LM320K-12 

1.35 

LM392N 

.69 

LM3189N 

2.95 

LM320K-15 

1.35 

LF398N 

4.00 

LM3900N 

.69 

LM320T-5 

1.25 

LM399H 

5.00 

LM3905CN 

1.25 

LM320T-12 

1.25 

TL494CN 

4.49 

LM3909N 

1.15 

LM320T-15 

1.25 

TL496CP 

1.75 

LM3914N 

3.95 

LM323K 

5.95 

NE510A 

6.00 

LM3915N 

3.95 

LM324N 

.99 

NE529A 

4.95 

LM3916N 

3.95 

LM329DZ 

.65 

NE531H 

3.95 

RC4136N 

1.25 

LM331N 

3.95 

NE536H 

6.00 

RC4151NB 

3.95 

LM334Z 

1.30 

NE540H 

6.00 

RC4194TK 

6.95 

LM335Z 

1.40 

NE544N 

4.95 

RC4195TK 

5.49 

LM336Z 

1.75 

NES50A 

1.30 

LM4500A 

3.25 

LM337T 

1.95 

NES55V 

.39 

ICL8038B 

4.95 

LM337MP 

1.15 

LM556N 

.99 

LM13080N 

1.29 

LM338K 

6.95 

NE564N 

3.95 

LM13600N 

1.49 

LM339N 

.99 

LM565N 

1.25 

75138N 

1.95 

LM340K-5 

1.35 

LM566CN 

1.95 

75450N 

.89 

LM340K-12 

1.35 

LM567V 

1.25 

75451CN 

.39 

LM340K 15 

1.35 

NE570N 

4.95 

75492 

.89 


CAPACITOR CORNER 


Value 
10 pf 
22 pi 
47 pf 
100 Pf 
220 pf 
470 pf 


50 VOLT CERAMIC DISC CAPACITORS 


1-9 10-99 100+ 
.08 .06 .05 

.08 .06 .05 

.08 .06 .05 

.08 .06 . 05 

.08 


.03 


.06 .05 


Value 

•OOImF 

.0047pF 

.OImF 

■022m F 

•047uF 

-ljuF 


1-9 10-99 100+ 

.08 .06 . 05 

.08 .06 .05 

-06 .06 .05 

.09 .07 .06 

.09 .07 .06 

.15 .12 .10 


100 VOLT MYLAR FILM CAPACITORS 

.OOlmf .12 .10 .07 I ,022mf .13 .11 .06 

.0022m f .12 .10 .07 .047mf .21 .17 .13 

.0047m f .12 .10 .07 .lmf .27 .23 .17 

,01mf .12 .10 .07 I .22mf .33 .27 .22 

+20% DIPPED TANTALUMS (Solid) CAPACITORS 


.1/35V 

.39 

.34 

.29 

1.5/35V 

.41 

.37 

.29 

.15/35V 

.39 

34 

.29 

2.2/35V 

.51 

.45 


.22/35V 

.39 

J-: 

.29 

3.3/2SV 


.47 

.37 

.33/35V 

.39 

34 

.29 

4.7/2SV 

.63 

.56 

.45 

.47/3SV 

.39 

.34 

.29 

6.8/25V 

.79 

.69 

.55 

.68/3SV 

.39 

.34 

.29 

15/25V 

1.39 

1.25 

.95 

1.0/35V 

.39 

.34 

.29 

22/6 V 

.79 

.69 

.55 


MINI. ALUMINUM ELECTROLYTIC CAPACITORS 

Axial 1-99 100-499 500+ Radial 1-99 100-499 500+ 

.47/2SV 


.4 7/50V 

l.O/SOV 

3.3/50V 

4.7/25V 

10/25V 

10/50V 

22/2SV 

22/SOV 

47/25V 

47/50V 

100/25V 

100/50V 

220/25V 

220/50V 

47Q/25V 

1000/16V 

2200/ 16V 


.54 .49 .45 
.79 .69 .61 
.89 .79 .69 


.47/50V 
1.0/16V 
1.0/2SV 
l.O/SOV 
4.7/16V 
4.7/25V 
4.7/50V 
10/16 V 
10/2SV 
10/50V 
47/50V 
100/16V 
100/25V 
100/50V 
220/16V 
470/25V 


.15 .13 .12 
.16 .14 .13 
.17 .15 .14 
.15 .13 .12 


sSee List of Advertisers on page 210 
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INTELLIGENT VIDEO I/O FOR S-100 BUS 
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VIO-X 


The VIO-X Video I/O Interface for the 
S-100 bus provides features equal to most 
intelligent terminals both efficiently and 
economically. It allows the use of standard 
keyboards and CRT monitors in conjunc¬ 
tion with existing hardware and software. It 
will operate with no additional overhead in 
S-100 systems regardless of processor or 
system speed. 

Through the use of the Intel 8275 CRT 
controller with an onboard 8085 processor 
and 4k memory, the VIO-X interface oper¬ 
ates independently of the host system and 
communicates via two ports, thus elimi¬ 
nating the need for host memory space. 

The screen display rate is effectively 80,000 
baud. 

The VIO-X1 provides an 80 character by 
25 line format (24 lines plus status line) 
using a 5 x 7 character set in a 7 x 10 dot 
matrix to display the full upper and lower 
case ASCII alphanumeric 96 printable 
character set (including true descenders) 
with 32 special characters for escape and 
control characters. An optional 2732 
character generator is available which 
allows an alternate 7 X 10 contiguous 
graphics character set. 



FULCRUM 

Distributed by: 

COMPUTER PRODUCTS WWCOMP 


The VIO-X2 also offers an 80 character 
by 25 line format but uses a 7 x 7 character 
set in a 9 x 10 dot matrix allowing high- 
resolution characters to be used. This 
model also includes expanded firmware for 
block mode editing and light pen location. 
Contiguous graphics characters are not 
supported. 

Both models support a full set of control 
characters and escape sequences, includ¬ 
ing controls for video attributes, cursor 
location and positioning, cursor toggle, 
and scroll speed. An onboard Real Time 
Clock (RTC) is displayed in the status line 
and may be read or set from the host 
system. A checksum test is performed on 
power-up on the firmware EPROM. 

Video attributes provided by the 
8275 in the VIO-X include: 

• FLASH CHARACTER 

• INVERSE CHARACTER 

• UNDERLINE CHARACTER or 

• ALT. CHARACTER SET 

• DIM CHARACTER 

The above functions may be toggled 
together or separately. 

The board may be addressed at any port 
pair in the IEEE 696 (S-100) host system. 
Status and data ports may be swapped if 
necessary. Inputs are provided for parallel 
keyboard and for light pen as well as an 
output for audio signalling. The interrupt 
structure is completely compatible with 
Digital Research’s MP/M ®. 

^285 

4T SUPPLY INC. 1771 JUNCTION AVENUE 


Additional features include: 

• HIGH SPEED OPERATION 

• PORT MAPPED IEEE S-100 
INTERFACE 

• FORWARD/REVERSE SCROLL or 

• PROTECTED SCREEN FIELDS 

• CONVERSATIONAL or BLOCK 
MODE (opt) 

• INTERRUPT OPERATION 

• CUSTOM CHARACTER SET 

• CONTROL CHARACTERS 

• ESCAPE CHARACTER 
COMMANDS 

• INTELLIGENT TERMINAL 
EMULATION 

• TWO PAGE SCREEN MEMORY 

VIO-X1 - 80 X 25 5 X7 A & T $295.00 

Conversational Mode 

VIO-X2 -80X25 7X7A&T $345.00 
Conversational & Block Modes 



VIO-X S-100 IVO INTERFACE 


• SAN JOSE, CA 95112 • (408)295-7171 
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DIGITAL RESEARCH: PARTS 

"TOP QUALITY PARTS TOR LESS" 


M A101OA Clock 
Module 



425 


• Giant .84” LED 

• Complete - add only transformer and 
switches. 

• 12 hour display format 

• 50 or 60 HZ operation 

• Power failure indication 

• Brightness control capability 

• PM indicator 

• Fast and slow set controls 


MC6871A IMHZ 
Crystal Oscillator 

• Designed specifically to drive 6800 
MPU. 

• Frequency 1 MHZStd. 

► Frequency stability ± .01% 

► Operating temp, range 0 °C to 70 °C 

► Input voltage + 5V. 

► Fits standard 24 pin socket. 



Universal 
Timer Kit 



★ Adjustable from 1 sec to 1 hr. 

★ Control up to 1 amp 

"TURN THINGS ON OR OFF" 

Kit includes all parts necessary to build this exciting Kit. 
Uses: Children’s T.V. programs - Darkroom exposures - 
Amateur 10 min. I.D.er - Egg Timer - Intermittent Wind¬ 
shield Wiper. Absolutely endless uses. 

Complete kit including power supply, p.c. board - DPDT 
relay, and all parts to make timer operational. 


Video Game Board 


Hockey • Tennis • Handball 


• General Instruments AY3-8500 

• Features Exciting Sounds 

• On Screen Scoring 

• 1 or 2 Players 

• Speed & Paddle Controls 

• Works on 9 Volts D.C. 

Each board comes with RF Modulator (Ch. 3 
or 4) and schematic. The only parts needed to 
complete game are speaker, 2-1 Meg Pots & 
Switches. 


445 

3 for 12 00 



% 


Video Paddle 
Controls 

2 for 1 


Can be used with 
game board at left. 



Switching 
Power Supply 

An absolutely fantastic 
bargain exclusively from 
Digital Research. 

Precision and quality 
at its finest. 

Input Voltage 120 or 240 VAC 
- Output Voltage + 5.15VDC 
@ 6 amps, + 12VDC @ 1.5 
amps, —12VDC @ 1 amp, 

—45VDC @ .02 amps, + 
70VDC @ .5 amp,-250VDC @ 
.2 amps. Measures 12 x 7Va x 
2Va in. 

Open frame ■ 
as is — 


75 00 


Transformer 


32VCT @ 1 amp 
6V @1 amp 


3 25 


Measures: 

2” x 2V4” x 2Vi” 
2%” Mounting Centers 


Micro Mini 
Toggle Switch 

99 c 



6 for 5 00 

SPOT • Made in USA 
with Hardware 


Sprague RFI Filter 

3 65 or 3/900 

Perfect for Computers, or any¬ 
thing that needs to be “glitch” 
free. By the #1 name in filter¬ 
ing, Sprague. JN17-5109B. 
Has I.E.C. Power Line Con¬ 
nector. 2x3 Amp. 115/220 VAC 
60 Hz. 2%” x 2Vi” x 3” deep. 



5 for 3 50 

T2800M-T0220 Case 
6 Amp 600 Volt 



5 Watt Zeners 

6.8v 15v 48v 

11 v 24v 55v 

12.6 v 30v 60v 

5% • Some House Numbered 
Cut & Formed • Prime 

10 for I 00 

IN4735 • 6.2V • 1 Watt 
Cut & Formed .... 20 / 1 00 


1C Spec ials 

MCI 488-1489- 
RS232 Driver 
and Receiver -99 c pr. 
LM1889-Special I 79 
MC1310 - H.N. Spec. I 90 
LM3820-A.M. Radio 
on a chip w/specs. 2/1 00 


JFETOPAMP 

Super High Input Impedance 
(10 12 OHMS) — High Frequen¬ 
cy Response. TO 4 MHZ. 
Large DC Voltage Gain 106 DB 
— New generation OP-AMP 
with Vastly Superior Features! 

LF356BH - 75 c or 3/2 00 


Scotch Lok 

Great for connecting a wire to an 
existing wire without stripping. Abso¬ 
lutely invaluable in hard to reach areas 
such as under car dash, inside 
television, etc. Simply put Scotch Lok 
over existing wire. Insert new wire to be 
connected. With a standard pair of 
pliers, compress metal on insulator. No 
need for tape. Super neat installation. 
Once you use this, you will never go 


back to the “old” way. 

15/1 00 


Gold Wire 
Wrap Sockets 

Not Cheap Gold 
Inlay as Sold 
By Others. 

Super 3 Level 
Gold Wire Wrap. '' WU N(T[ 

14 Pin -10/3”, 25/8 75 
16 Pin -10/4”, 25/11” 


Voltage 
Regulators 



LM309K + 5 Volt 
TO-3 1 amp 
7812CK + 12 Volt 

TO-3 
1 amp 


Special 


1 


00 


—-1 ~---1_:_i_ 

Be sure and check our brand new catalog for great buys at super savings! 

S- Digital Research: Parts 


TERMS. 

Add 'I postage, we pay balance. Orders under '15 add 75 : handling. No 
C O D. We accept Visa, MasterCard and American Express cards. Tex. Res. 
add 5’/- Tax. Foreign orders (Canada 10%) add 20% P & H. 


• VISA • MASTERCARD • AMERICAN EXPRESS • 


P.0. Box 401247B • Garland, Texas 7S040 
(214) 271-2461 
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Does it again.... high quality Sylvania monitors at the lowest prices ever. 
These monitors have been thoroughly checked and guaranteed. 



MONITORS 

12” black 8. white monitor. Wide band, will 
display 80 x 24 char. 10K or 75Q input im¬ 
pedance, composite video input. Transform¬ 
er power supply. 

Shpt. Wt. 30# 

Price: $55 ea. 

Used with all computers such as: TRS-80, 
Apple, and many others. 

Complete manual $5.00. 

PERKIN-ELMER CAROUSEL 350 TERMINAL 


Only Selectronics could bring you this 
unbelievable opportunity to own the 
finest high-quality KSR terminal ever 
made. These machines originally listed 
for more than $4200. Check these out¬ 
standing features: 

* Letter quality printing with upper and lowercase 

* Microprocessor controlled 

* 76-key alphanumeric keyboard with 10-key numeric pad 

* EIA RS232C asynchronous serial interface 

* 40 cps print rate 

* 132 character buffer 



* Full or half duplex 

* Parity—odd, even, none 

* Replacable print cups and elements 

Excellent Condition—$750.00 F.O.B. our warehouse. 
Shpt. Wt. 90# 



HAZELTINE 1 ZOO TERMINALS 

24 x 80 character display; 5x7 dot matrix, 
Raster Scan, full ASCII keyboard; dc to 9600 
baud; RS-232 interface; odd, even or no 
parity enable; full/half duplex, MOS-shift 
register memory with constant refresh. - 

ONLY $200.00 

Also HAZELTINE 1000’s 

12 x 80 character baud rate 300 
Shpt. Wt. 45# 

FOB our warehouse 
ONLY $ 1 50.00 


ACOUSTIC COUPLE MODEM 
Originate only, 300 baud, 
full or half duplex. 

SHPT. WT. 10# 

ONLY $49.00 


COMPUTER CARBONLESS PAPER 
14-7/8 x II, one-part. 3000 sheets per 
carton. 

$24.00 per carton, 5 for $100.00 
FOB Phlla., Pa. 

Shipping Weight 35 lbs. 


DIGITAL DISPLAY BOARDS 

6 digit numeric display boards with 6 
FND 507. Common anode displays and 
10 red LED’s. With drivers & logic for 
multiplexed operation. Price: $5.00 ea. 
or 6/$25.00. 


All items have been thoroughly checked and are In excellent working condition. 


Phone: 

215-468-4645 

215-468-7891 


1206 S. Napa Street • Philadelphia PA 19146 

Penna. resident please add 6% sales tax. ALL PRICES ARE F.O.B. our warehouse. Phila. PA. All merchandise accurate 
as to description to the best of our knowledge. Your purchase money refunded if not satisfied. Min. order $ 10.00. 


• Test Equipment 

• Power Supply Components 

• Power Supplies 

• Communication Equipment 

• l\jlse Equipment 


is 205 
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Better Products» 


JADE 

Double-D ™ 


Get the Inside Track 



S-100 bus compatible • Reads and writes single 
or double density • Density is software selectable 
• Controls up to four 5-1/4" or 8", single or double¬ 
sided drives •Single or double-sided drives may be 
mixed in the same system • On-board Z-80A to 
assure reliable operation • El A level serial printer 
interface on board, baud rates to 9600 (perfect for 
despooling operations) • Uses IBM standard 
formats • Designed to meet IEEE signal 
disciplines • Works with 8080, 8085, and Z-80 


CPU's. 

IOD-1200B Bare Board .$59.95 

IOD-1200K Kit . $299.95 

IOD-1200A A&T . $375.00 

SFC-58001200E DD boot PROM .... $20.00 


S FC-59002001F CP/M 2.2 for DP . $149.9 5 

JADE 

Memory Bank ™ 

8 or 16 Bit Dynamic Memory 

A 64K S-100 dynamic memory that looks toward 
the future. • S-100 standard pinout and signal 
discipline *8 or 16 bit words, automatically, 
depending on the type of CPU on the bus • 4-layer 
PC board designed for extremely low-noise 
operation. 

With its on-board refresh controller, this board 
allows DMA operations without regard to time 
factors. It will'run reliably at any system clock 
rate up to 4 MHz-because it is clocked with the 
system clock itself (no one-shots are used for 
timing operations). Its unique design enables it to 
switch from a 64K by 8-bit board to a 32K by 16-bit 
board automatically (responds to IEEE’s 16 Rqst 
line and, if enabled, replies with 16 Grant). 


MEM-99730B Bare Board .$49.95 

MEM-99730K Kit, no RAM . $199.95 

MEM-16730K 16K kit . $219.95 

MEM-32731 K 32K kit . $239.95 

MEM-48732K 48K kit . $259.95 

MEM-64733K 64K kit . $279.95 

Assembled & Tested . add $50.00 



4 MHz Z-80 CPU, 80 x 25 display with graphics and 8 
colors, 32K RAM, 24K ROM. parallel/serial/cassette 
interfaces, upper/lower case, numeric keypad, 10 special 


function keys, uses CP/M 2.2. 

NEC-8001A 32K CPU/keyboard .. $1095.00 
NEC-8012A I/O with 32K RAM ... $695.00 

NEC-8031 A Dual disk unit . $1095.00 

VDM-651200 12" green CRT . $269.95 

NEC-1202D Hi res RGB color CRT $1045.00 
NEC-90005 Gen. accting softwr ... $375.00 


JADE 

The Big Z ™ 

Z-80A Based CPU 



S-100 bus compatible • Switch selectable 2 or 4 
MHz operation • Serial I/O port • Accomodates a 
2708, 2716, or 2732 EPROM in shadow mode 
allowing full use of 64K RAM • MWRITE signal is 
generated automatically if used without front 
panel •On-board 8251 USART controls serial port 
at baud rates from 75 to 9600 baud • Switch 
selectable IK, 2K, or 4K boundary fully buffered • 
Power-on jump to EPROM 

CPU-30201 K Kit . $139.95 

CPU-30201A A&T . $189.95 

CPU-30200B Bare board .$35.00 


Memory Chips on Sale 




1-9 

10-24 

25-49 

50+ 

21141 

. 4 MHz 

3.35 

2.99 

2.75 

2.49 

270# 

2 MHz 

4.90 

3.90 

3.45 

2.90 

2532 

2 MHz 

24.90 

19.90 

15.90 

12.90 

2716 

2 MHz 

8.90 

7.45 

6.45 

5.75 

2716 

4 MHz 

19.90 

15.45 

13.45 

11.75 

2732 

2 MHz 

24.90 

19.90 

15.90 

12.90 

2732 

4 MHz 

39.90 

29.90 

24.90 

19.90 

2758 

2 MHz 

6.90 

6.25 

5.50 

4.50 

4116 

2(H) ns 

3.25 

2.99 

2.49 

1.99 

4164 

2(H) ns 

28.90 

24.90 

22.90 

19.90 


JADE 

Disk Sub-Systems 

Shugart, Siemens, Qume 



Handsome metal cabinet with proportionally 
balanced air flow system • Rugged dual drive 
power supply • Power cable kit • Power switch, 
line cord, fuse holder, cooling fan • Never-Mar 
rubber feet • All necessary hardware to mount 2- 
8" disk drives, power supply, and fan • Does not 
include signal cable 

Dual 8" Subassembly Cabinet 

END-000420 Bare cabinet .$59.95 

END-000421 Cabinet kit . $225.00 

END-000431 A&T . $359.95 

8" Disk Drive Subsystems 
Single Sided, Double Density 
END-000423 Kit w 2 FDlOO-SDs .. $975.00 
END-000424 A & T w/2 FDlOO-SDs $1175.00 
END-000433 Kit w/2 SA-801Rs ... $999.95 
END-000434 A & T w 2 SA-80lRs $1195.00 

8" Disk Drive Subsystems 
Double Sided, Double Density 

END-000426 Kit w 2 I)T-8s . $1475.00 

END-000427 A&T w/2 DT-8s ... $1675.00 
END-000436 Kit w 2 SA-851Rs .. $1495.00 
END-000437 A&T w/2 SA-851Rs $1695.00 


JADE 

S.P.I.C. 

Our “SPICy” New I/O Board 



New, from JADE, one of the most advanced, 
technologically sophisticated Serial/Parallel 
Interrupt Controller systems in the world. On a 
single IEEE S-100 standard board, JADE has 
packed two bi-directional parallel ports with full 
handshaking, four serial channels (asynchronous, 
IBM-compatible bi-synch, synchronous, 
HDLC/SDLC) with full and complete modem 
control lines, and 16 counter-timer channels. 

Utilizing the highly advanced Zilog peripheral 
chips, (Z-80 SIO, PIO & CTCs), the SPIC board is 
fully programmable to serve as the foundation for 
a multi-user multi-tasking system. Each of the 
seven Z-80 peripheral chips can generate its own 
interrupt vector, with daisy-chain priority levels. 
Each counter-timer channel can be programmed 
to monitor an interrupt vector line on the S-100 
bus. Each SIO channel can be driven 
independently with separate Tx/Rx clocks so your 
peripherals can have varied baud rates from 110 to 


76,800 baud. 

IOI-1045B Bare Board .$49.95 

IOI-1045K 2 CTC's, 1 SIO, 1 PIO ... $179.95 

IOI-1045A A&T . $239.95 

IOI-1046K 4 CTCs, 2 SIO's, 1 PIO .. $219.95 

IOI-1046A A&T . $299.95 


Build It Yourself and Save $1850 


Complete S-100 Micro-Computer Kit 

4 Mhz Big Z CPU, 64K Memory Bank, Double-D 
disk controller, 12 slot mainframe, dual disk sub- 
assembly with 2 double density 8" disk drives & 
power supply, ADDS Viewpoint terminal, CP/M 
2.2, boot PROM, system monitor, & all necessary 
cables and manuals - PLUS FREE Business 
Software Package. Save over $1850.00 $2795.00 


Jade Business Software 

Now, for the first time, at an amazingly low price, 
CP/M and SI)OS users can get an affordable 
business software package. Just look at these 
programs! All come complete with basic code 
(written to run under CBASIC D, for easy 
customizing and modification. All software is 
self-documenting. The package price includes a 
word-processing system. When printed on the 
system's printer, all files with the extension 
xxxTOT. constitute a complete manual. No 
manuals are supplied with the package other than 
as they appear on the disks. All software is 
supplied on 8" premium quality JADE Diskettes. 
Software sold as is. (Sorry, hut at these low prices 
we can not offer our usual friendly support and 
handholding.) 

Includes; General Ledger, Payroll, Invoicing, 
Inventory Control , Accounts Recievable, Cash 
Disbursements, Fixed Assets, Cash Receipts, & 
Mailing List Management. 

Special Package Price . $249.95 





























































Lower Prices 9 



BEST BUY in PRINTERS - Epson 


MX-70 132 column. 80 CPS, 5x7 dot matrix, adjustable 
tractor feed. & graphics 

PRM-27070 List $459 . $399.95 

MX-80 132 column. 80 CPS. bi-directional/logic seeking 
printing. 9 x 9 dot matrix, adjustable tractor feed. & 64 
graphics characters 

PRM-27080 List $645 . $474.95 

MX-80FT same as MX-80 u ith friction feed and full 
graphics added 

PRM-27082 List $745 . $574.95 

MX-100 233 column, correspondence quality, ultra-high 
resolution graphics, up to 15" pa par. friction feed & 
removable adjustable tractor feed. 18 xl8 dot matrix. 80 


CPS, programmable forms handling 

PRM-27100 List $945 . $795.00 

PRA-27084 Serial interface .$69.95 

PRA-27088 Serial intf & 2K buffer .. $144.95 

PRA-27081 Apple card .$74.95 

PRA-27082 Apple cable .$22.95 

PRA-27086 IEEE 488 card .$52.95 

PRA-27087 TRS-80 cable .$32.95 

PRA-27085 Graftrax II .$95.00 

PRA-27083 Extra ribbon . $14.95 


SPINWRITER - NEC 

65 cps, bi-directional, letter quality printer with deluxe 
tractor mechanism, both parallel and serial interfaces on¬ 
board. 16K buffer, ribbon, print thimble, graphics, micro¬ 
space justification, data cable, and self test diagnostic 


ROM. 

PRD-55511 without 16K buffer ... $2795.00 
PRD-55512 with 16K buffer . $2895.00 


Accessories for TRS-80 


DISK DRIVES for TRS-80 

23 % more storage. 8 times faster, 40 track with free patch, 120 
day warranty. 

MSM-12410C Save $125.00 !!! . $325.00 

8" DISK DRIVES for MODEL II 

2 double density drives with cabinet, power supply, & cables 

END-000433 Kit . $1050.00 

END-000434 Assembled . $1250.00 

WCA-5036A Cable (required) .$29.95 


16K Atari ... $359.95 


ATARI 800 - Atari 

Complete personal computer with high resolution color 
graphics, built-in RF modulator, 4 controller ports, internal 


speaker, 16K RAM & 8K ROM 

SYO-2080A 16K Atari 800 $759.95 

Atari 800 with 32K of RAM $799.95 

Atari 800 with 48K of RAM $849.95 

SYO-2040A 16K Atari 400 . $359.95 

MSM-330810 Diskdrive . $595.00 

MSM-330815 Dual drive . $1395.00 

IOX-5050A 850 interface . $199.95 

MEX-16853K 16K RAM module .$69.95 

SFI-241011005 Visicalc . $184.95 


Accessories for Apple I Single Board Computers 





16K MEMORY UPGRADE 

Add 16K of RAM to your TRS-80, Apple, or Exidy in just 
minutes. We've sold thousands of these 16K RAM 
upgrades which include the appropriate memory chips fas 
specified by the manufacturer), all necessary jumper 
blocks, fool proof instructions, and our 1 year guarantee. 

MEX-16100K TRS-80 kit .$25.00 

MEX-16101K Apple kit .$25.00 

MEX-16102K Exidy kit .$25.00 

16K RAM Card - Microsoft 

(There is life after 48K) 

MEX-16300A A & T . $174.95 

Z-80* CARD for APPLE 

Two computers in one, Z-80 & 6502, more than doubles the 
power & potential of your Apple, includes Z-80* CPU card, 
CP M 2.2. & BASIC-80 

CPX-30800A A&T . $299.95 


APPLE CLOCK - Cal Comp Sys 

Real time clock w/battery back-up 

1QK-2030A A&T . $109.95 


DISK DRIVE for APPLE 

5'//' disk drive with controller for your Apple 

MSM-12310C with controller . $475.00 

MSM-123101 w/out controller . $375.00 


8" DRIVES for APPLE 

Controller, DOS, two 8" double densisty drives, cabinet, 
power supply, & cables 

Special Package Price Kit . $1399.95 


PRINTER INTERFACE - C.C.S. 

Centronics type I/O card w/ firmware 

101-2041A A&T .$99.95 

AIO, ASIO, APIO - S.S.M. 

Parallel & serial interface for your Apple (see Byte pg 11) 

IOI-2050K Par & Ser kit . $139.95 

IOI-2050A Par & Ser A&T . $169.95 

IOI-2052K Serial kit .$89.95 

IOI-2052A Serial A&T .$99.95 

IOI-2054K Parallel kit .$69.95 

IOI-2054A Parallel A&T .$89.95 

A488 - S.S.M. 

IEEE 488 controller, uses simple basic commands, 
includes firmware and cable, 1 year guarantee, (see April 
Byte pg 11) 

IOX-7488A A&T . $399.95 

CPS MULTICARD - Mtn. Computer 

Three cards in one! Real time cltK‘k calendar, serial interface. 
& parallel interface all on one card. 

IOX-2300A A&T . $199.95 

Apple-CAT - Novation 

Software selectable 1200 or 300 baud, direct connect, auto¬ 
answer autodial, auxiliary 3-wire RS232C serial port for 
printer. 

IOM-5232A Save $50.00!!! . $339.95 



AIM-65 - Rockwell 


6502 computer with alphanumeric display, printer, & 
keyboard, and complete instructional manuals 

CPK-50165 IK AIM $424.95 

CPK-50465 4K AIM . $499.95 

SFK-74600008E 8K BASIC ROM . $99.95 

SFK-64600004E 4K assembler ROM $84.95 

PSX-030A Power supply .$64.95 

ENX-000002 Enclosure .$54.95 

IK AIM. 8K BASIC, power supply. & enclosure 

Special package price . $675.00 

Z-80* STARTER KIT - SD Systems 

Complete Z80* computer with RAM. ROM. 1 O, display, 
keyboard, manual, and kluge area. 

CPS-30010K Kit . $369.95 

CPS-30010A A&T . $459.95 

SYM-1 - Synertek Systems 

Single board computer with IK of RAM. 4K of ROM. key-pad. 
LEI) display. 20ma & cassette interface on board. 

CPK-50020A A&T . $249.95 


Video Terminals 


VIEWPIONT - ADDS 

Detachable keyboard, serial RS232C interface, baud rates 
from 110 to 19.200, auxiliary serial output port, 24 x 80display, 
tiltable screen, international character set 

VDT-501210 Sale Priced . $639.95 

TELEVIDEO 950 

Detachable keyboard, split screen with line lock, etched CRT. 
programmable function keys, on-screen status line, buffered 
auxiliary port, 14 x 10 dot matrix, self test, serviced nation¬ 
wide by General Electric 

VDT-901250 List $1195.00 . $995.00 


Video Monitors 


Leedex / Amdek 

Reasonably priced video monitors 

VDM-801210 Video 100 12" B&W .. $139.95 

VDM-801230 Video 100-80 12" B& W $179.95 

VDM-801250 12" Green Phospor _$169.95 

VDC-801310 13" Color I . $379.95 

13" COLOR MONITOR - Zenith 

The hi res color you’ve been promising yourself 

V DC-201301 . $449.00 

12" GREEN SCREEN - NEC 

20 MHz. P31 phosphor video monitor with audio, 
exceptionally high resolution - A fantastic monitor at a 
very reasonable price 

VDM-651200 12" monitor . $269.95 


EPROM Erasers 


EPROM ERASERS 

A .S'. Engineering UV eraser for up to 48 EPROMs 

XME-3200 A&T .$39.99 

Spectronics hi intensity industrial eraser 

XME-3100 Without timer .$69.50 

XME-3101 With timer .$94.50 

























































































Faster Service. 



PB-1 - S.S.M. 

2708, 2716 EPROM board with built-in programmer 

MEM-99510K Kit . $154.95 

MEM-99510A A & T . $219.95 

PROM-lOO - SD Systems 

2708, 2716, 2732, 2758, & 2516 EPROM programmer 

MEM-99520K Kit . $219.95 

MEM-99520A Jade A&T . $269.95 


EXPANDORAM II - S D Systems 

4 MHz RAM board expandable from 16K to 64K 


MEM-16630K 16K kit . $275.95 

MEM-32631K 32K kit . $295.95 

MEM-48632K 48K kit . $315.95 

MEM-64633K 64K kit . $335.95 

Assembled & tested . add $50.00 


CB-2 Z-80 CPU - S.S.M. 

2 or 4 MHz Z-80 CPU board with provision for up to 8K of 
ROM or 4K of RAM on board, extended addressing, IEEE 
S-100, front panel compatible. 


CPU-30300K Kit . $239.95 

CPU-30300A A&T . $299.95 


2810 Z-80* CPU - Cal Comp Sys 


EPROM BOARD - Jade 

16K or 32K uses 2708’s or 2716's, IK boundary 


MEM-16230K Kit .$79.95 

MEM-16230A A&T . $119.95 


64K RAM - Calif Computer Sys 

4 MHz bank port / bank byte selectable, extended 
addressing, 16K bank selectable, PHANTOM line allows 
memory overlay, 8080 / Z-80 / front panel compatible. 

MEM-64565A A&T . $575.00 


2 4 MHz Z-80A* CPU with RS-232C serial I/O port andon- 
board MOSS 2.2 monitor PROM, front panel compatible. 

CPU-30400A A&T . $269.95 


SBC-200 - SD Systems 


S-100 Video 


VB-3 - S.S.M. 

80 characters x 24 lines expandable to 80 x 48 for a full page 
of text, upper & lower case, 256 user defined symbols, 160 x 
192 graphics matrix, memory mapped, has key board 
input. 

IOV-1095K 4 MHz kit . $349.95 

IOV-1095A 4 MHz A&T . $439.95 

IOV-1096K 80x48 upgrade . $39.95 

VDB-8024 - SD Systems 

80 x 24 I/O mapped video board with keyboard I/O. and 
on-board Z-80A*. 

IOV-1020K Kit . $399.95 

IOV-1020A Jade A&T . $459.95 

VIDEO BOARD - S.S.M. 

64 characters x 16 lines, 128 x 48 matrix for graphics, full 
upper/lower case ASCII character set, numbers, symbols, 
and greek letters, normal/reverse/blinking video, S-100. 

IOV-1051K Kit . $149.95 

IOV-1051A A&T . $219.95 

IOV-1051B Bare board .$34.95 


Motherboards 


ISO-BUS - Jade 

Silent, simple, and on sale - a better motherboard 
6 Slot (W x 8%") 

MBS-061B Bare board .$19.95 

MBS-061K Kit .$39.95 

MBS-061A A&T .$49.95 

12 Slot (9VP' x 8%") 

MBS-121B Bare board .$29.95 

MBS-121K Kit .$69.95 

MBS-121A A&T .$89.95 

18 Slot (14 >/j" x 8M") 

MBS-181B Bare board .$49.95 

MBS-181K Kit .$99.95 

MBS-181A A&T . $139.95 


Mainframes 


MAINFRAME - Cal Comp Sys 

12 slot S-100 mainframe with 20 amp power supply 

ENC-112105 Kit . $379.95 

ENC-112106 A&T . $409.95 

DISK MAINFRAME - N.P.C. 

Holds 2 8" drives and a 12 slot S-100 system. Attractive 
metal cabinet with 12 slot motherboard & card cage, power 
supply, dual fans, lighted switch, and other professional 
features 

ENS-112325 with 25 amp p.s . $699.95 


32K STATIC RAM - Jade 

2 or 4 MHz expandable static RAM board uses 21l4L's 

MEM-16151K 16K 4 MHz kit . $169.95 

MEM-32151K 32K 4 MHz kit . $299.95 

Assembled & tested . add $50.00 

16K STATIC RAM - Mem Merchant 

4 MHz 16K static RAM board, IEEE S 100. bank selectable. 
Phantom capability, addressable in 4K blocks, "disable-able" 
in IK segments, extended addressing, low power 

MEM-16171A A&T . $174.95 


S-100 Disk Controller 


DOUBLE DENSITY - Cal Comp Sys 

5V" and 8" disk controller, single or double density, with 
on-board boot loader ROM, and free CP/M 2.2* and 
manual set. 

IOD-1300A A&T . $369.95 

VERSAFLOPPY II - SD Systems 

New double density controller for both 8" & 5'A" 

IOD-1160K Kit . $339.95 

IOD-1160A A&T . $379.95 


4 MHz Z-80* CPU with serial & parallel I/O ports, up to8K 
of on board PROM, software programmable baud rate 
generator, IK of on board RAM, Z-80 CTC. 

CPC-30200K Kit . $339.95 

CPC-30200A Jade A&T . $399.95 


S-100 I/O 


1/0-4 - S.S.M. 

2 serial I/O ports plus 2 parallel I/O ports 

IOI-IOIOK Kit . $179.95 

IOI-IOIOA A&T . $249.95 

IOI-IOIOB Bare board . $35.00 


Novation Cat Modem 


Disk Drives 


8" DISK DRIVES 

Highly reliable double density floppy disk drives 
Shugart 801R single sided, double density 

MSF-10801R SA-80IR . $425.00 

Special Sale Price . 2 for $790.00 

Shugart 851R double sided, double density 

MSF-10851R SA-851R . $595.00 

Special Sale Price . 2 for $1150.00 

Siemens FDD100-8D2 single sided, double density 

MSF-201120 . $385.00 

Special sale price . 2 for $750.00 

Qume Datatrak 8 double sided, double density 
MSF-750080 SA-851R compatible .. $599.95 
Special sale price . 2 for $1160.00 

JADE DISK PACKAGE 

Double density controller, two 8" double density floppy 
disk drives, CP M2.2 (configured for controller), hardware 
and software manuals, boot PROM, cabinet, power supply, 
fan, & cables 

Special Package Price Kit . $1395.00 



-Limited 
Quantity - 


IOM-5200A List price $189.95 . $125.00 

D-CA T 300 baud, direct connect modem 

IOM-5201A Special sale price . $169.95 

AUTO-CAT Auto answer/origiate, direct connect 

IOM-5230A Special sale price . $239.95 


Place Orders Toll Free 

■ Continental U.S. Inside California 

800-421-5500 800-262-1710 

For Technical Inquires or Customer Sendee call: 


l 

I 

l 

I 


213-973-7707 


5Va” Diskettes Box of 10 . 

$22.00 

J 

8" Diskettes Box of 10 ... 

$24.00 

3 


1^48 

Computer Products 

4901 W. Rosecrans, Hawthorne, Ca 90250 

TKRMS of SALE: Cash, checks, credit cards, or 
Purchase Orders from qualified firms and institutions. 
Minimum Order $15.00. California residents add 6% 
tax. Minimum shipping & handling charge $8.00. 

Pricing & availihility subject to change 
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Meta Technologies Corp. 

.7 

328 Texas Computer Systems. 

98 

• 

Digital Research Parts. 

.205 

483 

Micom Systems Inc. 

.222 

490 3G Company. 


61 

Digital Systems Engineering. 

.35 

308 

Micro 80, Inc. 

.14 

118 Toxen Computer Systems. 

.107 

212 

Digital Systems Engineering. 

.125 

* 

Micro Apple. 

.229 

* VR Data Company. 


270 

Discount Data Forms. 

.180 

108 

Micro Architect. 

.122 

158 Vandata. 

226 

250 

Discount Software Group. 

.171 

493 

Micro-Labs, Inc. 

.220 

214 Van Horn Office Supply. 

72 

Dosware, Inc„. 

.102 

100 

Micro Management Systems. 

.90 

114 Ventura Corp. 

227 

34 

Dr. Daley's Software. 

.216 

134 

Micro Matrix. 

.152 

337 Vista Computer Co. 

45 

174 

Dugger's Growing Systems. 

.182 

154 

Micro Technology Unlimited. 

.161 

497 Vista Computer Co. 

222 

87 

Dwo Quong Fok Lok Sow. 

.142 

260 

The Microcomputer Warehouse. 

.49 

285 W. W. Components Supply. 

204 

82 

Ecosoft. 

.68 

481 

MicroDaSys. 

.214 

* Wameco, Inc. 


465 

Edu-Ware Services Inc... . 

.224 

248 

MicrOdome. 

.142 

463 Westico. 

22R 

93 

Electronic Specialists. 

.72 

68 

Micromail. 

.107 

* West Side Electronics. 

98 

47 

Electronic Systems. 

.194 

347 

Micro Mint. 

.55 

284 White River Products. 


• 

Electrovalue Industrial. 

.160 

150 

Midwest Computer Peripherals. 

.137 

163 Wintek Corp. 

164 

272 

Ellis Comniitinff . 

. 186 

144 

Midwest Scientific Instruments . 

.60 61 

122 World Wide Electronics. 

16a 

339 

1 

End-of-File.50 * Mikos.201 

For further information from our advertisers, please use the Reader Service card. 

*This advertiser prefers to be contacted directly. 
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LETTERS 

(from page 33) 

either of these programs (and much 
much more) are available from Lazy 
Writer. Not only does this program offer 
superb word processing capability and 
an easy to follow manual, but it includes 
a very useful communications package. 
The epitome of superb service is the re¬ 
lease of free updates of the software. Mi¬ 
crosoft did that with their BASIC Compil¬ 
er. When I purchased Lazy Writer (ver¬ 
sion 1.7), there were promises of better 
things to come. It is hard to believe but 
the updated, enhancec) version (1.8) ac¬ 
tually delivers on those promises, and 
the update was free (it even arrived on its 
own diskette). Anyone looking for a word 
processor on the TRS-80 should serious¬ 
ly compare any other program to Lazy 
Writer. 

Now for the bad news. Nearly a year ago 
I purchased a Selectric typewriter inter¬ 
face from Escon Products (1219 Alcosta 
Blvd., San Ramon, CA 94583, 415-820- 
1256). I purchased this interface mostly 
on the basis of the favorable review print¬ 
ed in Microcomputing (March 1980, p. 
120 ). 

I never could get the interface to work 
except in the test mode, even after re¬ 
turning the interface three times. I finally 
returned the entire interface in February 
of this year for a refund (they said I could). 
They received it on Feb. 5, but I have yet 
to get an answer to any of my letters or 
have any of my phone calls returned. It 
seems that both Mr. Shaw and the ac¬ 
countant have always left or stepped out. 
I have not received a refund and I am be¬ 
ginning to wonder if I have lost my $600. 
Not only do 1 not have the $600, but I 
don’t even have the interface (not that it 
would do me any good)! 

Konrad Kuzmanoff 
Columbus, OH 


On Names and VDTs 

Your “Name Games” (As the Word 
Turns, June 1981) hit home. To my ever¬ 
lasting regret, I encumbered my own 
firm with the name Sociomatrix. Every 
use of it over the phone requires that it be 
spelled. Worse yet, it is lost in the sea of 
similar such names as you listed in your 
column. Sociomatrix is forgettable. But 
who can forget Pickles & Trout? 

Your thorough article on the physiolog¬ 
ical effects of working with CRTs has al¬ 
ready been put to use. I am drawing up 
specifications for a computer system to 
be purchased by a client. Before reading 
your article, I had scarcely given a 
thought to the human factors involved in 
using terminals. Now, I will take into ac¬ 


count the arrangement of work places 
and the design of the CRTs. Thanks. 

William James Haga 
Monterey, CA 


Second Scramble 

The Scramble article in the January 
1981 issue (“Scramble” by Edward 
Rager, p. 78) was interesting. I proceeded 
to develop a general algorithm for scram¬ 
bling an input string of any length. The 
algorithm makes use of the recursive na¬ 
ture of scrambling or permuting charac¬ 
ters and uses equated FOR-NEXT loops 
to generalize the process. The algorithm 
works by taking all permutations of the 
first two, three.L leftmost charac¬ 

ters in the input (1$) string and storing 
them in appropriate string array ele¬ 
ments (A$ (*) ) for subsequent process¬ 
ing. When the permutations of all charac¬ 
ters in the string except the rightmost 
(Len (1$) - 1) have been established, then 
the stored strings are used as seeds for di¬ 
rect processing and screen display. 

Permutations are developed by charac¬ 
ter concatenation and right rotation of in¬ 
put string substrings. For example, sup¬ 
pose ABC is the input string using sub¬ 
string AB and right rotating once gives 
BA. BA and AB constitute the two permu¬ 
tations consisting of any two characters. 
(Replace A by first character, B by second 
character). Continue by concatenating 
the third character C onto the two previ¬ 
ous permutations AB and BA. Now right 
rotate ABC and BAC each two times to 
get ABC, CAB, BCA, and BAC, CBA, 
ACB. By simple repetition, the permuta¬ 
tions of any length of string could be 
formed. Naturally, a computer lends it¬ 
self to these operations quite nicely. 

The program in Listing 2 will develop 
permutations in the described manner 
and output them in a page format for 


easy viewing. The program is quite short 
(approx. IK) and, although written for 
Commodore BASIC 4.0, it should be 
adaptable to any BASIC. Since the pro¬ 
gram needs working array A$ dimen¬ 
sioned to (Len (1$) - 1)!, the amount of 
available RAM will determine the largest 
possible input string. A PET having 32K 
allows input strings of seven characters 
(6x(l x2x3x4x5x6)-4320 bytes) 
while larger strings cause dimensioning 
errors to occur. (Eight characters 7x7! = 
7x5040 = 35280 bytes.) 

Having demonstrated a short, more 
generalized approach to this problem, 1 
would like to say that Scramble was a 
poorly thought-out program. Granted, it 
did use subroutines extensively, but 
their usage was not dictated by the cir¬ 
cumstances. In the future, I would like to 
see more clever programs in your maga¬ 
zine. 

Bill Theisen 

Madison, WI 


Book Rook 

I would just like to concur with Brian 
Klinger’s review of Mostly BASIC: Appli¬ 
cations for Your PET. He did omit one 
point, which 1 found particularly annoy¬ 
ing after having invested $10.95. 

The same program is replicated in the 
book four times as four different pro¬ 
grams. The Foreign Language Flash 
Card program appears for the French, 
Spanish, Italian and German languages. 
Each of the programs occupies three 
pages, with the only differences being 
seven DATA statement lines consisting 
of 25 foreign language words and their re¬ 
spective translations, and one or two 
prompt statements in the program. It 
seems that this is nothing more than an 
attempt to increase the volume of the 
book. It would have been sufficient to list 


10 REM WORD PERMUTATION PROGRAM 

20 REM BILL THEISEN 

30 REM JUNE 10,1981 

40 REM 

50 PRINT"SST'CLR: REM 

60 INPUT"CHARACTERS TO BE SCRAMBLED";IT 

70 L=LEN<IT> : IFLC1 OR L>7 GOTO 60 REM 

80 F=1 FOR A=1 TO L-l : F=F*A : NEXTA : REM 

90 DI MAT < FK= 1 REM 

100 AT<0> =LEFTT < IT,1>•REM 

110 F0RC=1 TO L-l STEP 1:K=K*C -REM 

120 FOR B=0 TO F-<F/K) STEP F/K REM 

130 AT<B> =AT-<B> +MIDT- IT, C+1,1 > • ST=AT<B.* REM 

140 FOR A=F/<K*<C+1> > TO F*C/<K*CC+l>> STEP F/ 

150 ST-=R IGHTT < ST, 1 > +LEFTT< ST, LEN < ST> -1 > : AT < A+B 

160 NEXTA NEXTB NEXTC 

170 REM***** PAGE PRINT ROUTINE ***** 

180 P= 1 PR I NT" 3KPAGE " , P PR I NT 

190 FOR 1=0 TO F-l • ST=AT'. I > REM 

200 FOR J*0 TO L-l FRINTST, REM 

210 8T=RIGHTT<ST.1)+LEFTT<S$,LEN'ST)-1>•REM 

220 NEXTT:PRINT 

230 IFINT < <1+1 >.• *20>O<1+1 > '20 THEN 278 REM 
240 PRINT-PRINT"HIT ANV KEY TO CONTINUE" REM 
258 GETIT■IFITO""THEN P=P+1 PRINT" SfcTFAGE ". P 


CLEAR SCREEN. 'ARRAY 

TEST STRING LENGTH 
CALCULATE <L-1<! 

IN171ALIZE ARRAY/VARIABLE 
ENTER 1ST CHAR IN AT 
LOOP 1 
L00P2 

CONCATENATE NEW CHAR 
•:k*<C + 1X' :REM LOOP3 
>=ST : REM ROTATE RIGHT 


INITIALIZE SHIFT STRING 
ROTATE LOOP 
ROTATE RIGHT 

PAGE FULL? 

NEXT PAGE? 

PRINT GOTO270 


270 NEXTI 

280 PRINT PRINT"HIT ANV KEY TO RERUN" REM RERUN? 

290 GET IT IF I TO" " THEN 50 
380 GOT0290 


Listing 2. 
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the program one time and indicate what 
changes would be necessary in order to 
modify it for a different language. 

I am surprised that a reputable pub¬ 
lisher like Howard W. Sams & Company 
would allow something like this to slip 
through their editorial process. 

I would also like to take this opportuni¬ 
ty to mention that I look forward to your 
fine magazine arriving each month. Keep 
up the excellent work. 

4 Stanley M. Berlin 

Dallas, TX 


You Can’t Get There from 
Here 


I was shocked to see J. C. Hassall’s 
multipurpose power supply design in 
your July 1981 Microcomputing (“Con¬ 
struct a Modular, Multi-Purpose Power 
Supply,” p. 61). 

Apparently your editors do not screen 
the articles for accuracy. I thought any 
novice designer knows you can’t get reg¬ 
ulated 5 V from a 6.3 V filament trans¬ 
former at anywhere near rated current. If 
everything is 100 percent efficient: 

6.3 VRMSx 1.414 = 8.91 V Peak 


8.91 V-2(.7) diode drops = 7.51 V 
A 7805 regulator needs at least 7.0 volts, 
so ripple in the filter must be .51V or less. 
The formula for capacitor selection is: 
I Load 
V Ripple 
Thus, 

_ 1.5 x6x 10" 3 __ 

C = gj =17,000 


- x6x 10' 3 


The filter cap would have to be at least 
17,000 pF for this supply to regulate 
properly. 

Also, design rules say transformer cur¬ 
rent rating for a fullwave bridge with 
capacitive input filter should be 1.8 times 


the dc output current. So, a transformer 
with 2.7 ARMS should be used for a 1.5 A 
supply. Mr. Hassall’s supply may work 
on light loads but will not work anywhere 
near 1.5 A loads, especially with a 1.2 A 
transformer. 

Robert L. Ribbeck 
Lackawanna, NY 

Response: 

Mr. Ribbeck is fundamentally correct. 
However, his premise is that a filament 
transformer is used for the + 5 V dc sup¬ 
ply. To realize full current from the sup¬ 
ply, a transformer rated at least for 3 A 
should be used. I am guilty of a sin of 
omission, which may account for the 
transformer confusion. I asked my local 
Radio Shack store for transformer part 
numbers but did not personally verify 
them. The R-S part number 273-050 
transformer will not work in the design, 
and I am indebted to Mr. Ribbeck for 
catching the error. 

Mr. Ribbeck’s comments about the fil¬ 
ter capacitor values are well-taken. He 
has shown that the +5V filter capacitor 
should be 17,000 pF or larger for proper 
regulation at 1.5 A. However, at 2 A out¬ 
put current with the 4,000 pF filter capac¬ 
itor, measured output ripple was less 
than 0.15 V. By paralleling a 50,000 pF 
capacitor, the ripple was reduced less 
than 0.05 V. That much ripple would be 
unacceptable for a laboratory power sup¬ 
ply, for example, but my first homebrew 
8080 based system ran for over two years 
using the published circuit. 

Interested readers who wish to learn 
more about power supply design are re¬ 
ferred to William Cattey’s article “Heavy 
Duty Power Supply” in the April 1977 is¬ 
sue of Microcomputing (p. 78), National 
Semiconductor’s Voltage Regulator 
Handbook or American Radio Relay 


i 

I * * Support, the 6801 microcomputer 

q J ^ |l| " 0n y 4<6 ’ '"eluding i 4x21/6" 

| ® < jfjf ' • 2K Bytes EPROM/2K Bytes RAM.' 

APPLICATIONS PROTOTYPE BOARD 

I Ttie APB is * small board which supports the MC680I family ol microcomputers It is de¬ 
scribed in Motorola's application note AN799 A typical 6801 member contains an enhanced 
m 6800 processor. 2K bytes ot ROM. 128 bytes ot RAM. a 16-0it programmable timer parallel I/O 
I and a serial communications interlace In addition to the resources ol the 6601 the APB pro- 
■ vldas an additional 2K bytes of EPROM (TMS2716). 2K bytes ol RAM (2114l|.and a lull duplex 
I RS-232 interlace. It also supports special versions such as the 6801G l with its LILbug' monitor 
| and provides on board programming ol the 68701 EPROM version 

I The APB is an excellent educational aM which allows for evaluation and tamiliari*ation ot 
6801 family members It is great for prototype development. Since the nuts and bolts are al- 
ready in place, the designer need only add the necessary interlace circuits lor a particular ap- 
I plication It can also be used as a simple cost-effective dedicated controller tor those limited 

I quantity applications 

■ Besides being so practical, it is a fun little board Order yours today' 

~ * TM of Motorola Semiconductor Products. Inc. 

I APB-1 Bare board with documentation-.........._...._ I 19 

I APB-2 Above assembled with all parts less microcomputer and memory.$ 69 

APB 3 Above with MC6801GI and ULbug manual..$109 

| APB-4 Above with lour 2114L RAMs.$129 

I For the SS 30 Bus. 

AD-66A A/0 Converter - 8 channels. 8 bit. 6-25V input. 6ms conversion time — $39 A&T 
I CI-68A Control Interlace - 8 opto-isolated inputs. 8 reed relay outputs — $79 Kit, $98 A4T 

I Terms: Check. MO. VISA, or MC In US and Canada add $3 per item tor shipping Others add $7 

■ per item US funds only TX add 5% tax. Shipped from slock to two weeks 

O A INNOVATIVE TECHNOLOGY ^TiT" 

i—|—1 1 510 Oxford Park 

lQ7RJ7 Garland, TX 75043 ( 214) 270-8393 


MICRO QUIZ 

(from page 23) 


Answer: -121 

The final value of z is the sum of its initial 
value and the contributions from each of 
the if statements. 

The first if statement contributes -0, 

-3, -6, -9.-24= -3*(1 +2 + . . . 

+ 8) = -3*(8*9/2) to the sum. 

The second if statement contributes - 2 
for all nonnegative integers less than or 
equal to 25, which are not multiples of 4. 

Since there are 7 multiples of 4 (0,4. 

24), this statement contributes - 2 * (26 - 
7) to the sum. 

Thus, the final value of z is 25 - 108 - 38. 


League’s Radio Amateur's Handbook. 

J. C. Hassall 
Blacksburg, VA 


Test Your Readability 

My congratulations to you and Richard 
R. Parry for the outstanding article, 
“Minding Your P’s and Q’s” in the June 
issue (p. 58). I especially found his discus¬ 
sion of the sentence and word algorithms 
very useful. 

I am a firm believer in readability test¬ 
ing and use it extensively with articles I 
write for several publications. 

Please let your readers know that there 
is a fast assembly-language readability 
testing program available for any 6800 or 
6809 microprocessor running the Flex 
operating system. It uses theories pro¬ 
moted by Dr. Rudolf Flesch in The Art of 
Plain Talk. 

I wrote READTEST about a year ago 
and it is being marketed by Frank Hogg 
Laboratory, 130 Midtown Plaza, 700 East 
Water St., Syracuse, NY 13210. READ- 
TEST sells for $54.95 and comes with an 
education manual that will be an im¬ 
mense help to any writer. The source 
code may also be purchased for an addi¬ 
tional $20. 

Dale L. Puckett 
Woodbridge, VA 


More on Paper Tiger 

A copy of Jim Hansen’s fine article 
about the Paper Tiger, “A Tiger’s-Eye 
View of Computer Graphics,” May 1981, 
p. 184, was sent to me by an Ohio reader. 
I’d like to refer Mr. Hansen and your read¬ 
ers to the February 1981 issue of 80 Mi¬ 
crocomputing in which I describe and 
give a listing for a screenprinter for the 
Tiger (IDS 440). The program is written 
in BASIC for the TRS-80 Model I. The 
May issue of 80 Microcomputing on page 
16 gives an extension to my program, 
submitted by William D. Webb, to in¬ 
clude lowercase characters (remove the 
remark statements, put ‘NEXT’ on line 
10090 on a separate line). 

Ruth Lewart 

Holmdel, NJ 


Jim Hansen’s piece was the most use¬ 
ful micro article I’ve read in a year. By ex¬ 
plaining how the TRS-80 eats and trans¬ 
forms control codes, it saved me an un¬ 
necessary trip to the repair shop. Thank 
you, and please encourage Mr. Hansen to 
publish more on Tiger graphics. 

W. R. Nugent 
Reston, VA 

Jim has several projects in the works for 
future issues.—Eds. 
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OSI AARDVARK OSI 

NOWMEANS BUSINESS! 


WORD PROCESSING THE EASY WAY- 
WITH MAXI-PROS 

This is a line-oriented word processor de¬ 
signed for the office that doesn't want to send 
every new girl out for training in how to type a 
letter. 

It has automatic right and left margin justi¬ 
fication and lets you vary the width and margins 
during printing. It has automatic pagination and 
automatic page numbering. It will print any text 
single, double or triple spaced and has text cen¬ 
tering commands. It will make any number of 
multiple copies or chain files together to print an 
entire disk of data at one time. 

MAXI-PROS has both global and line edit 
capability and the polled keyboard versions 
contain a corrected keyboard routine that make 
the OSI keyboard decode as a standard type¬ 
writer keyboard. 

MAXI-PROS also has sophisticated file 
capabibilities. It can access a file for names and 
addresses, stop for inputs, and print form letters. 
It has file merging capabilities so that it can store 
and combine paragraphs and pages in any order. 

Best of all, it is in BASIC (0S65D 51/4" or 
8" disk) so that it can be easily adapted to any 
printer or printing job and so that it can be sold 
for a measly price. 

MAXI-PROS - $39.95 

NEW-NEW-NEW 
TINY COMPILER 

The easy way to speed in your programs. The 
tiny compiler lets you write and debug your pro¬ 
gram in Basic and then automatically compiles a 
Machine Code version that runs from 50-150 
times faster. The tiny compiler generates relocat¬ 
able, native, transportable machine code that can 
be run on any 6502 system. 

It does have some limitations. It is memory 
hungry — 8K is the minimum sized system that 
can run the Compiler. It also handles only a 
limited subset of Basic — about 20 keywords in¬ 
cluding FOR. NEXT. IF THEN, GOSUB, GOTO, 
RETURN, END, STOP, USR(X), PEEK, POKE, 
.Variable names A-Z,and Integer 
Number's from 0-64K. 

TINY COMPILER is written in Basic. It can 
be modified and augmented by the user. It comes 
with a 20 page manual. 

TINY COMPILER - $19.95 on tape or disk 
THE AARDVARK JOURNAL 

FOR OSI USERS — This is a bi-monthly 
tutorial journal running only articles about OSI 
systems. Every issue contains programs custom¬ 
ized for OSI, tutorials on how to use and modify 
the system, and reviews of OSI related products. 
In the last two years we have run articles like 
these! 

1) A tutorial on Machine Code for BASIC 
programmers. 

2) Complete listings of two word processors 
for BASIC IN ROM machines. 

3) Moving the Directory off track 12. 

4) Listings for 20 game programs for the OSI. 

5) How to write high speed BASIC — and 
lots more — 

Vol. 1 (1980) 6 back issues - $9.00 

Vol. 2 (1981) 2 back issues and subscription for 

4 additional issues - $9.00. 


ACCOUNTS RECEIVABLE - This program 
will handle up to 420 open accounts. It will age 
accounts, print invoices (including payment 
reminders) and give account totals. It can add 
automatic interest charges and warnings on late 
accounts, and can automatically provide and cal¬ 
culate volume discounts. 

24K and 0S65D required, dual disks recom¬ 
mended. Specify system. 

Accounts Receivable. $99.95 

* * * SPECIAL DEAL - NO LESS! * * * 

A complete business package for OSI small 
systems - (Cl, C2, C4 or C8). Includes MAXI- 
PROS, GENERAL LEDGER, INVENTORY, 
PAYROLL AND ACCOUNTS RECEIVABLE - 
ALL THE PROGRAMS THE SMALL BUSI¬ 
NESS MAN NEEDS. $299.95 

P.S. We're so confident of the quality of these 
programs that the documentation contains the 
programmer's home phone number! 

SUPERDISK II 

This disk contains a new BEXEC* that boots 
up with a numbered directory and which allows 
creation, deletion and renaming of files without 
calling other programs. It also contains a slight 
modification to BASIC to allow 14 character 
file names. 

The disk contains a disk manager that con¬ 
tains a disk packer, a hex/dec calculator and 
several other utilities. 

It also has a full screen editor (in machine 
code on C2P/C4)) that makes corrections a snap. 
We'll also toss in renumbering and program 
search programs — and sell the whole thing for — 
SUPERDISK II $29.95 ( 5 1/4") $34.95 (8"). 

ANDFUN, 

TOO! 



BOOKKEEPING THE EASY WAY 
-WITH BUSINESS I 

Our business package 1 is a set of programs 
designed for the small businessman who does not 
have and does not need a full time accountant 
on his payroll. 

This package is built around a GENERAL 
LEDGER program which records all transactions 
and which provides monthly, quarterly, annual, 
and year-to-date PROFIT AND LOSS statements. 
GENERAL LEDGER also provides for cash 
account balancing, provides a BALANCE SHEET 
and has modules for DEPRECIATION and 
LOAN ACCOUNT computation, 

GENERAL LEDGER (and MODULES) $129.95. 

PAYROLL is designed to interface with the 
GENERAL LEDGER. It will handle annual 
records on 30 employees with as many as 6 
deductions per employee. 

PAYROLL- $49.95. 

INVENTORY is also designed to interface with 
the general ledger. This one will provide instant 
information on suppliers, initial cost and current 
value of your inventory. It also keeps track of the 
order points and date of last shipment. 
INVENTORY - $59.95. 

GAMES FOR ALL SYSTEMS 
GALAXIAN - 4K - One of the fastest and finest 
arcade games ever written for the OSI, this one 
features rows of hard-hitting evasive dogfighting 
aliens thirsty for your blood. For those who 
loved (and tired of) Alien Invaders. Specify 
system - A bargain at $9.95 

NEW - NEW - NEW 

LABYRINTH - 8K - This has a display back¬ 
ground similar to MINOS as the action takes 
place in a realistic maze seen from ground level. 
This is, however, a real time monster hunt as you 
track down and shoot mobile monsters on foot. 
Checking out and testing this one was the most 
fun I've had in years! — $13.95. 

NIGHT RIDER - You've seen similar games in 
the arcades. You see a winding twisting road 
ahead as you try to make time and stay on the 
road. NIGHT RIDER uses machine code to gen¬ 
erate excellent high speed graphics - by the same 
author as MINOS. 

NIGHT RIDER - $12.95 cassett*,pnly 

THIEF - Another machine code goody for the 
C1P cassette only. You must use mobile cannon 
to protect the valuable jewels in the middle of 
the screen from increasingly nasty and trigger 
happy thiefs. Fast action and fun for one or two 
players. THIEF $13.95 on Cl cassette only! 

SUPPORT ROMS FOR BASIC IN ROM MA¬ 
CHINES — C1S/C2S. This ROM adds line edit 
functions, software selectable scroll windows, 
bell support, choice of OSI or standard keyboard 
routines, two callable screen clears, and software 
support for 32-64 characters per line video. 
Has one character command to switch model 
2 C1P from 24 to 48 character line. When in¬ 
stalled in C2 or C4 (C2S) requires installation 
of additional chip. C1P requires only a jumper 
change. - $39.95 

C1E/C2E similar to above but with extended 
machine code monitor. — $59.95 


Please specify system on all orders 


OSI 


This is only a partial listing of what we have to offer. We now offer over 100 programs, data sheets, ROMS, and boards 
for OSI systems. Our $1.00 catalog lists it all and contains free program listings and programming hints to boot. 

AARDVARK TECHNICAL SERVICES, LTD. „ 9 i 
2352 S. Commerce, Walled Lake, Ml 48088 
(313) 669-3110 



OSI 


^See List of Advertisers on page 210 
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NEW PRODUCTS _ 

80K Stratos System 
Typewriter/Printer 
MiniFrame from MicroDaSys 
68,000 Micros 


Edited by Linda Stephenson 



The Stratos 80K microcomputerfrom Symbiotic Systems, Inc. 


Turnkey 

Microcomputer 

System 

The Stratos single-board 
Z-80 microcomputer comes 
equipped with CP/M 2.2, Spell¬ 
binder word processing and 
office management software, 
a full financial package, CBA- 
SIC or Pascal compiler and a 
wide range of utility programs 
unique to the Stratos. The 
Font utility lets the user cre¬ 
ate, store and recall any set of 
up to 192 characters, allowing 
keystroke generation and dis¬ 
play of foreign alphabets, 
mathematical symbols or the 
user’s own special characters. 
The Reminder program cre¬ 
ates and accesses a 99-year 
calendar file of user-entered 
dates, times and messages or 
functions. The Reminder will 
automatically perform the se¬ 
lected task at the chosen time. 
Autophone is an auto-origi- 
nate/auto-answer repeat-dial¬ 
ing telephone control pro¬ 
gram; it supports a 50-name 
directory, selectable baud 
rates and seven- or eight-bit 
operations. 

The system is delivered 
with 80K RAM and 1.2M or 
.65M of on-line storage. Teak 
cabinets enclose the system 
and drives and the separate 
keyboard with 19 special- 
function keys. The fully de- 
codeable port bus allows the 
Stratos to function as a mem¬ 
ber or controller of a distribut¬ 
ed intelligence network, per¬ 
forming all of its standard 
functions in local mode and 
accessing a common data¬ 
base and shared peripherals 
through the network. Prices 


vary with configuration. 

Symbiotic Systems, Inc., 
118 Naglee Ave., Santa Cruz, 
CA 95060. Reader Service 
number 498. 


Electronic 

Typewriter/Printer 

The ES 100 RO is both an 
electronic typewriter and a 
computer printer. Its built-in 
RS-232C serial interface lets 


you transform it into a com¬ 
puter printer compatible with 
most standard microcomput¬ 
ers. The ES 100 RO has a pa¬ 
tented interchangeable print- 
wheel system which prints up 
to 17 characters per second, 
pica or elite. The typewriter 
has one-step correction and 
an eight-character memory 
that lifts off a word or charac¬ 
ter neatly and easily. Elec¬ 
tronic typing is faster and 



The Olympia ES 100 RO electronic typewriter/printer. 


more efficient, and having 
fewer moving parts means 
less servicing. The ES 100 RO 
is priced at $1690. 

Olympia USA, Box 22, 
Somerville, NJ 08876. Reader 
Service number 496. 


Dual Processor 
Computer 

The 68K MiniFrame lets 
you tailor your system to your 
computing needs. Systems 
that cam be configured around 
the MiniFrame range from a 
single-user system that emu¬ 
lates CP/M software to a full- 
powered multi-user system 
with 16M LRU demand paged 
virtual memory, 2M of RAM 
and the UNIX operating sys¬ 
tem. Relocation and limit reg¬ 
isters aire maintained for each 
user to support multi-user 
and multitasking operations. 
It is designed to go at a full 12 
MHz, and up to four gigabytes 
can be addressed. 

The basic unit uses a 68,000 
as its main processor and a 
6809 for memory manage¬ 
ment, I/O and housekeeping 
operations. The price is 
$8600. 

MicroDaSys, Inc., PO Box 
36215, Los Angeles, CA 
90036. Reader Service num¬ 
ber 481. 



MicroDaSys * 68K MiniFrame 
computer. 
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LOWEST PRICE - BEST QUALITY 


NORTH STAR 



North Star Horizon 2 

2-5% Disk Drives 
32K Double Den 
Factory assem. & tested 
Factory guaranteed 
List $3695 


only 


$2697 


POWERFUL NORTH STAR 
SUPERB FOR BUSINESS 

FACTORY ASSEMBLED & TESTED 
HORIZON-2-64K-DOUBLE DEN 
HORIZON-2-32K-QUAD DENSITY 
HORIZON-2-64K-QUAD 
HORIZON RAM ASSM 16K = $279 

HORIZON RAM ASSM 48K = $679 

HORIZON DISK DRIVE SALE 
DOUB DEN 

NORTH STAR HARD DISK 18 Mb 


BASIC FREE 
& SCIENCE 

LIST ONLY 

$4195 $3062 

$3995 $2916 

$4495 $3281 

32K =$479 
64K =$879 


SAVE! 

$5375 


NORTH STAR TIME SHARING MULTI-USER 


$ 445 
$3923 
CALL 


SUPERBRAIN 


ZENITH 



SUPERBRAIN QD 64K 

List $3995 only $2995 


Z-89 48K 

List $2895 only $2299 


TERMINALS Z-19 $725 


INTERTUBE III 


only $725 

DYNABYTE COMPUTER—SAVE—PHONE 

EPSON MX-80—PHONE 
ANADEX 9501 $1349 
NEC PRINTER $2639 
TRACTOR, 

THIMBLE, 

RIBBON 

DIP-81 $395 

TEC LETTER QUAL $1599 



InterSystems 

ITHACA INTERSYSTEMS 2A 



Z-80A CPU 4 MHz 
64K Dynamic RAM 
Front panel 
V I/O—with interrupts 
FDCII Disk Controller 
20 slot motherboard 


CALL FOR PRICE— 

TOO LOW TO ADVERTISE! 

PASCAUZ + THE FASTEST PASCAL $375 
Z-8000 & CACHE BIOS—POWERFUL—PHONE 
8086 16 BIT CPU & SUPPORT CARD SEATTLE $695 
CALIFORNIA COMPUTER 2210A ONLY $1795 

MORROW 8” DISK 

DISCUS 2D + CP/M® 600K ONLY $929 
DISCUS 2 + 2 + CP/M® 1.2 MEGA B. $1240 

ADD DRIVES 2D =$650 2 + 2 = $975 
2D-DUAL + CP/M® ONLY $1540 

FREE MBASIC FROM MORROW!! 


MORROW HARD DISK 
26,000,000 BYTES!! 
LIST $4995 ONLY $3919 
CP/M 0 IS INCLUDED! 


SAVE ON MEMORY AND PROGRAMS 



SYSTEMS MEMORY 64K A & T 4mHz 

$590 

SYSTEM MEMORY 64K BANK SELECT 
$740 

ITHACA MEMORY 8/16-bit 64K $845 

SEATTLE MEMORY 8/16 BIT 16K $249 

SSM KITS Z-80 CPU $221 

VIDEO BRDV83 4Mhz $412 

ANADEX PRINTER DP-9500-1 $1349 

CAT NOVATION MODEM $169 

ECONORAM 2A8K ASSM $179 

NSSE 1-22 & P01 TERRIFIC PROGRAMS 
ONLY $10. EACH 

NORTHWORD $329 MAILMAN $246 
INFOMAN $411 


WORDSTAR 


$315 


SPECTRUM $269 

COMPUPRO SAVE 

EZ-CODER Translates English to BASIC 
$71 

ECOSOFT FULL ACCOUNTING PKG 

$355 

BOX OF DISKETTES $29 

SECRETARY WORD PROCESSOR 

The Best! $99 

GOFAST NORTH STAR BASIC 
OPTIMIZER—FAST $71 

Which Computers are BEST? 
BROCHURE FREE 

North Star Documentation refundable 
w/HRZ $35 


TARBELL COMPUTER-PHONE 

AMERICAN SQUARE COMPUTERS BEATS ADV. PRICES 


square 

American [||] Computers 

919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105 


^56 


CP/M is a registered trademark of Digital Research, Inc. 


















INTRODUCING . . . 

TEACHER'S AID 

DR. DALEY’S SOFTWARE is excited about our 
latest software release—TEACHER’S AID. 

TEACHER’S AID is the grade management sys¬ 
tem you’ve been waiting for. Its many features 
mean that you can be free from the drudgery of 
hours of record keeping and grade reporting. Now 
you can devote more time to the pleasures of 
teaching. 

TEACHER’S AID is easy to use, menu driven and 
features— 

1 . Flexible class assignment structures. This means 
that you can set up and keep records of any com¬ 
bination of homework, quiz, test, lab, etc. 
scores. 

2. Grade averaging done in a variety of ways. 
Grade averages can be prepared using weighted 
scores, possible scores, tables, percent, or a 
combination of these methods. 

3. Student progress reports. 

4. An individualized list of missing assignments. 

5. Easy editing and additions to any of the files. 

6. Reports on either the screen or printer. 

All of this power is yours for only $59.95. 
TEACHER’S AID comes on disk complete with 
comprehensive, easy to read documentation, 
packaged in an attractive binder. 

When ordering please tell us your computer con¬ 
figuration. TEACHER’S AID is available on these 
systems: 

Apple II or Apple II Plus 
(32K with single disk) 

Pet or CBM 2000, 3000, or 4000 series 
(16K with 2040 or 4040 disk) 

TEACHER’S AID will be ready soon on the Atari 
800 and TRS-80 Model I or Model III. 

Call or write for details of our other software offer¬ 
ings. 

NOTE OUR NEW ADDRESS 

DR. DALEY’S SOFTWARE 
Water Street 
Darby, MT 59829 
Phone: (406) 821-3924 

(Hours: 10 a.m. to 6 p.m. Mountain Time) 





The Eagle 32 Model 20 microcomputer from Computhink. 


Two New 
68,000 Micros 

Computhink, 965 West 
Maude Ave., Sunnyvale, CA 
94086, has introduced the Ea¬ 
gle 32 line of microcomputer 
systems. Both systems are 
based on the Motorola 68,000 
16/32-bit microprocessor chip. 
Model 10 has 1.6M storage ca¬ 
pacity expandable to 3.2M on 
a 5-1/4-inch floppy disk; the 
Model 20 has 2.4M, expand¬ 
able to 4.8M. Both systems 
have a 128K main memory, 
expandable to 1M, and an 
80x24 display with reverse 
video and flashing. The Eagle 
32 is primarily a dedicated 
commercial or scientific ap¬ 
plication system; it includes a 
batch operating system, BA¬ 
SIC +, FORTH+ and Tiny 
FORTRAN. The Eagle 32 
Model 10 costs $6650; the 
Model 20 costs $7650. Reader 
Service number 486. 


S-lOO Board 
Combines 
Programming and 
EPROM Memory 

The PB1 dual-service S-100 


board has both programming 
and memory functions, thus 
improving use of slot space in 
S-100-based computers. Four 
on-card sockets provide either 
4096 or 8192 bytes of mem¬ 
ory, depending upon whether 
2708 or 2716 EPROMs are 
used. Two programming sock¬ 
ets are also provided, one for a 
2708 and one for a 2716—both 
are DIP-switch programmable 
to any 4K boundary. The use 
of Textool sockets would 
mean that flipping a lever 
would lift an EPROM out of a 
programming socket, thus 
preventing damage to both 
the EPROM and the board it¬ 
self. Separate on-card circuits 
allow programming of 2708 
and 2716 (5 V) EPROMs with¬ 
out board modifications. The 
programming voltage is gen¬ 
erated on-board, eliminating 
any need for an external sup¬ 
ply. Unused EPROM sockets 
do not occupy memory space, 
so the plug-in memory feature 
assures that the user is not 
committed to a full 4K or 8K 
memory complement. The 
PB1 board, with needed soft¬ 
ware, is priced at $265, as¬ 
sembled and tested; a kit ver¬ 
sion is $179. 
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SSM Microcomputer Products' PB1 single-unit programming 
and memory board. 
























dBASE II—$575°° 

30 DAY MONEY-BACK GUARANTEE 


With dBASE II you can extend the power of your microcomputer to 
jobs that were previously reserved for the larger mainframes. Here’s a par¬ 
tial list of applications that dBASE II has been used for: 


* General Ledger 

* Journal of Accounts 

* Accounts Receivable 
► Accounts Payable 

* Sales Tax Records 

* Payroll 


• Check Management 
and Writing 

• Time Billing 

* Inventory Control 

* Job Costing 
•Tax Computation 


• Document Cross Referencing 

• Legal Office Accounting 

• Scheduling 

• Mailing Labels 

• Calendar Events 


If your application calls for managing data, dBASE II may be the answer. 

You can create a database and start entering data into it in less than a 
minute. 

Type CREATE, then respond to the dBASE II prompts to name the 
file and define the fields in your records. 

Once the record is defined, you can start entering data immediately, or 
add information later by typing APPEND. In both cases, dBASE 
presents you with an entire record structure for which you simply fill in 
some or all of the blanks. 

Now, for a limited time only, you can purchase the most powerful 
DBMS system for your micro for the incredibly low price of $575 
delivered. We’ll send you a copy of dBASE II, that you can run on your 
system, for 30 days. If you’re not completely satisfied, then just send 
everything back and we’ll return your money, no questions asked! Even 
if you go for another system, you’ll be an informed buyer!! (dBASE II is a 
fine product by Ashton-Tate) 


STANDARD SOFTWARE ^ 

CORPORATION OF AMERICA 

10 MAZZEO DRIVE, RANDOLPH, MA 02368 
CALL (617) 963-7220 

LARGEST SELECTION m—m MASTERCHARD 

OF CPM SOFTWARE V/SA tSmwi AND 

IN THE U.S.A. wmm* W VISA ACCEPTED 


I 


JOE COMPUTER Presents Handicapping Software 

IT’S FOOTBALL SEASON! " 247 

Pro and College Football from SDL: Now with new manual - old price 1 That’s 
right, Ken Perry of SDL refuses to raise the price Joe feels that this program should sell 
for $500.00! Why’ Because it works - better than 65% against the Las Vegas line for 
the last 3 years on picking upsets — a whopping 73% last year! A proven winner! It 
takes about 10 minutes a week to record the weekend's results. Then sit back and let 


your computer predict next weekend's points for 28 pro teams or 78 college teams Each program 
comes with a prior season data file. 16K TRS-80 Pro Football version now available. 


Pro Football Cassette (TRS-80 or Apple) . $21.95 

Disk $26.95 

College Football Cassette (32K TRS-80 or Apple) $21.95 

Disk $26.95 


Brand New! Pro Football History 

This unique program with data files displays the scores and Las Vegas lines for the last five years for all 
NFL regular and post season games including the Super Bowl. All 28 teams included. This data is hard 
to find - now it can be in your computer. Data is displayed via a variety of search keys. A must for 
serious football fans 

TRS-80 or Apple 48K Disk only $39.95 

‘ Horse Race Handicapping! Our biggest seller — Probability Handicapping Device-1. 

.Jr * ** This is a comprehensive horse racing system for spotting overlays in thoroughbred 
sprint races. Easy entry of data from the racing form. A complete users manual takes 
you step by step through a sample race and explains overlay betting and money 
management The user’s manual contains a detailed tab run of a 100 consecutive race 
system workout showing an amazing $1.50 returned for each $1.00 wagered. (Note: this is not the 
same program as “Winning at the Races"). You may purchase the manual seperately for $7.95 and 
credit PHD-1 is now available for CP/M (Basic-80. M-Basic). PHD-1 User's Manual and cassette tor: 


16K Apple II Applesoft, 8K Ohio Scientific (specify IP or 4P). 16K TRS-80 Model I or III $29.95 
Apple or TRS-80 Disk $34.95 

CP/M 5” or 8” Single Density Data Disk $39.95 


DR. QUIRIN’S FAMOUS DISCOVERIES! 

Winning at the Races. This is the program using the algorithms from Dr. Quirin’s book. Highly praised 
and endorsed by Dr. Quirin, this program is the best available today. Again. Ken refuses to raise the 
price! Our loss is your gain. Screen edit type data entry makes entering data a breeze. Order now 


before Joe convinces Ken to raise the price! 

Winning at the Races Cassette (32K TRS-80 or Apple) $34.95 

Disk .$39.95 



Winning at the Races — the book by William Quirin Ph D. This is the best computerized study of 
thoroughbred racing ever published. This 300 page hardbound book shows detailed studies of high im¬ 
pact value factors and includes Dr. Quirin's famous Par Times. 

A Tom Ainsle Winners Circle Book .$21.95 


Beating the Races with a Computer by Steve Brecher A good "How To" book on multiple regression 
techniques applied to Pari Mutual handicapping Some heavy math $14 95 



Make checks payable to JOE COMPUTER - Phone orders and information: (213) 992-0514 
Send to JOE COMPUTER. 22713 Ventura Blvd . Suite F. Woodland Hills, CA 91364 
California residents add 6% sales tax. 

‘ CUt* is s irrtanw* or 0>0.ra/ Rtsetrcn t TRS SO is * tfMcmaik el Tandy Core 




Computer 

Forms 

Catalog 


with 32 pages of 
continuous 
business forms for 
small computer 
systems 

Send today for our NEW full color 32 
page catalog with programming guides, 
prices and order forms for continuous 
checks, invoices, statements, envelopes, 
stock paper and labels. 

• Quality products at low prices 

• Available in small quantities 

• Fast Service 

• Money Back Guarantee 

• Convenient TOLL-FREE ordering 

Fast Service by mail or.. .PHONE TOLL FREE 

1 + 800 - 225-9550 

Mass, residents 1+800-922-8560 
8:30 a.m. to 5:00 p.m. Eastern Time Monday — Friday 


Please rush a new computer forms catalog to: 


CODE 17460 



v'See List of Advertisers on page 210 
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S-IOO SYSTEm POWER SUPPLY 


Will accommodate a 12 Slot Mainframe & Two 8”or 5 Drives 

REGULATED OUTPUTS UNREGULATED OUTPUTS 

+ 8V.14A 
+16V.3A 
— 16 V, 3 A 

$99 95 


+ 5V.4A IOVPI 
—5 V, 1 A 

+ 12V.4 A (or 24v specify) 
Model.P6 


Assembled & Tested. 
Size •••6”x10”x 5” 

ALL outputs fused 


/-ioo /S7/Tiim 

pouuii® /uppiv 


L & J ✓ 86 

PO BOX 975 
Sedalia,Missouri 65301 

18161826-1994 


Add$7.50 Shipping & Handling 
Missouri residents add $4.62 
sales tax.(Per unit) 



TRS-80’ MOD III 48K 

WITH YOUR CHOICE OF MPI DISK 
DRIVES INSTALLED. UP TO 4 MEG 
ON LINE STORAGE. 


48K MOD III with (2) INTERNAL 40trk DRIVES 
AS ABOVE EXCEPT WITH (2) INTERNAL 80trk DRIVES 
AS ABOVE EXCEPT WITH (2) INTERNAL 40/40trk DRIVES 
AS ABOVE EXCEPT WITH (2) INTERNAL 80/80trk DRIVES 
RS232 INTERFACE INSTALLED - ADD - 
External add on Drive Cdble 

B51's-40trk $ 30900 B52 s-40/40trk 

B9Vs-80trk $ 429.00 B92's-80/80trk 


MOD III TRSDOS 1.2 DISKETTE 
MOD III TRSDOS MANUAL 
MOD III DOSPLUS ** 

** required for double-head or mixed drives 


6 MONTH LEVEL IV PRODUCTS INC. 

LIMITED 32461 SCHOOLCRAFT 

WARRANTY LIVONIA MICHIGAN 48150 
ON PARTS toll free 800-521-3305 

AND LABOR instate 313-525-6200 

visa-master card-C.O.D. 


$1859.00 
$2119.00 
$214900 
$244900 
$ 8900 
$ 2500 
$445.00 
$57900 


$14.95 

695 

9995 


PMPL 


^23 



The Ne\v World Computer Company’s fixed and removable 
cartridge drive. 


SSM Microcomputer Prod¬ 
ucts, 2190 Paragon Drive, 
San Jose, CA 95131. Reader 
Service number 494. 


Removable Cartridge 
Drive 

The New World Computer 
Company, 3176 Pullman St., 
#120, Costa Mesa, CA 92626, 
has introduced a 5-1/4-inch 
fixed and removable cartridge 
drive. The removable car¬ 
tridge adds Winchester ca¬ 
pacity while maintaining 
bubble memory performance 
of the company’s low-mass 
multiple-head drives. Mikro- 
Disc V drives are available in 
five models, ranging from the 
Model 2/0 with 2M fixed stor- 
age, priced at under $500, to 
the Model 4/4, with 4M fixed 
and 4M removable storage 
and priced under $1200. Two 
interface versions are avail¬ 
able, for compatibility with 
New World Mikro-Disc drives 
and for Seagate or Shugart 


drives. Reader Service num¬ 
ber 482. 


Cromemco- 
Compatible RAM 
Board 

Now there is a fast, reliable 
64K memory board that is 
compatible with any S-100 
bus-based Cromemco CRO- 
MIX system. The SUPER AM 
4C is organized into two 
blocks of 32K, each of which 
can be placed in any of eight 
different merpory banks. Bank 
selection is available on 32K 
boundaries. Address and 
bank assignment of each 32K 
block is selectable via simple 
switch settings. SUPERAM 
4C features extended bank se¬ 
lect for up to 16M expansion. 
Memory refresh is transparent 
to the processor. Memory ac¬ 
cess time is 250 ns. Operating 
speed is 4 MHz with no wait 
states. It requires + 8 V at 0.8 
A, and + 18 V at 0.2 A. Price is 
$995. 



The SUPERAM 4C memory board from Piiceon. 
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NEW! TPM* for TRS-80 Model II 
NEW! System/6 Package 

Computer Design Labs 


Z80 Disk software 


We have acquired the rights to all TDL software (& hardware). TDL software has long had the reputation of being the best in the 
industry. Computer Design Labs will continue to maintain, evolve and add to this superior line of quality software. 

— Carl Galletti and Roger Amidon, owners. 

Software with Manual/Manual Alone- 


All of the software below is available on any of the 
following media for operation with a Z80 CPU using 
the CP/M* or similar type disk operating system 
(such as our own TPM*). 

for TRS-80* CP/M (Model I or II) 
for 8” CP/M (soft sectored single density) 
for 5Y*” CP/M (soft sectored single density) 
for 5Y*” North Star CP/M (single density) 
for 5Y*” North Star CP/M (double density) 

BASIC I 

A powerful and fast Z80 Basic interpreter with EDIT, 
RENUMBER, TRACE, PRINT USING, assembly language 
subroutine CALL, LOADGO for "chaining”, COPY to 
move text, EXCHANGE^ KILL, LINE INPUT, error inter¬ 
cept, sequential file handling In both ASCII and binary 
formats* and much, much more. It runs in a little over 12 
K. An excellent choice for games since the precision 
was limited to 7 digits in order to make it one of the 
fastest around. $49.95/$15. 

BASIC II 

Basic I but with 12 digit precision to make its power 
available to the business world with only a slight sacrifice 
in speed. Still runs faster than most other Basics (even 
those with much less precision). $99.95/$15. 

BUSINESS BASIC 

The most powerful Basic for business applications. It 
adds to Basic II with random or sequential disk files in 
either fixed or variable record lengths, simultaneous 
access to multiple disk flies, PRIVACY command to 
prohibit user access t© source code, global editing, 
added math functions, and disk file maintenance capa¬ 
bility without leaving Basic (list, rename, or delete). 
$179.95/$25. 


ZEDIT 

A character oriented text editor with 26 commands 
and “macro” capability for stringing multiple commands 
together. Included are a complete array of character 
move, add, delete, and display function. $49.95./$ 15. 

ZTEL 

Z80 Text Editing Language - Not just a text editor. 
Actually a language which allows you to edit text and 
also write, save, and recall programs which manipulate 
text. Commands include conditional branching, subrou¬ 
tine calls, iteration, block move, expression evaluation, 
and much more. Contains 36 value registers and 10 text 
registers. Be creative! Manipulate text with commands 
you write using Ztel. $79.95/$25. 

TOP 

A Z80 Text Output Processor which will do text 
formatting for manuals, documents, and other word 
processing jobs. Works with any text editor. Does 
justification, page numbering and headings, spacing, 
centering, and much more! $79.95/$25. 

MACRO I 

A macro assembler which will generate relocateable 
or absolute code for the 8080 or Z80 using standard 
Intel mnemonics plus TDL/Z80 extensions. Functions 
include 14 conditionals, 16 listing controls, 54 pseudo¬ 
ops, 11 arithmetic/logical operations, local and global 
symbols, chaining files, linking capability with optional 
linker, and recursive/reiterative macros. This assembler 
is so powerful you’ll think it is doing all the workforyou. It 
actually makes assembly language programming much 
less of an effort and more creative. $79.95/$20. 

MACRO II 

Expands upon Macro I’s linking capability (which is 
useful but somewhat limited) thereby being able to take 
full advantage of the optional Linker. Also a time and 
date function has been added and the listing capability 
improved. $99.95/$25. 

LINKER 

How many times have you written the same subroutine 
in each new program? Top notch professional pro¬ 
grammers compile a library of these subroutines and 
use a Linker to tie them together at assembly time. 
Development time is thus drastically reduced and 
becomes comparable to writing in a high level language 
but with all the speed of assembly language. So, get the 
new CDL Linker and start writing programs in a fraction 
of the time it took before. Linker is compatible with 
Macro I & 11 as well as TDL/Xitan assemblers version 2.0 
or later. $79.95/$20. 


DEBUG I 

Many programmers give up on writing in assembly 
language even though they know their programs would 
be faster and more powerful. To them assembly language 
seems difficult to understand and follow, as well as 
being a nightmare to debug. Well, not with proper tools 
like Debug I. With Debug I you can easily follow the flow 
of any Z80 or 8080 program. Trace the program one 
step at a time or 10 steps or whatever you like. At each 
step you will be able to seethe instruction executed and 
what it did. If desired, modifications can then be made 
before continuing. It’s all under your control. You can 
even skip displaying a subroutine call and up to seven 
breakpointscan be set during execution. Use of Debug I 
can pay for itself many timesover by saving you valuable 
debugging time. $79.95/$20. 

DEBUG II 

This is an expanded debugger which has all of the 
features of Debug I plus many more. You can “traja” (i.e. 
trace a program until a set of register, flag, and/or 
memory conditions occur). Also, instructions may be 
entered and executed immediately. This makes it easy 
to learn new instructions by examining registers/memory 
before and after. And a RADIXfunction allows changing 
between ASCII, binary, decimal, hex, octal, signed 
decimal, or split octal. All these features and more add 
up to give you a very powerful development tool. Both 
Debug I and II must run on aZ80 but will debug both Z80 
and 8080 code. $99.95/$20. 

ZAPPLE 

A Z80 executive and debug monitor. Capable of 
search, ASCII put and display, read and write to 1/0 
ports, hex math, breakpoint, execute, move, fill, display, 
read and write in Intel or binary format tape, and more! 
on disk 

APPLE 

8080 version of Zapple 


NEW! TPM nowavailabl* for TRS-80 Model 
II! 

TPM* 

A NEW Z80 disk operation system! This is hot CP/M*. 
It’s better! You can still run any program which runs with 
CP/M* but unlike CP/M* this operating system was 
written specifically for the Z80* and takes full advantage 
of its extra powerful instruction set. In other words its 
not warmed over 8080 code! Available for TRS-80* 
(Model I or II). Tarbell, Xitan DDDC, SD Sales “VERSA- 
FLOPPY”, North Star (SD&DD), and Digital (Micro) 
Systems. $79.95/$25. 

SYSTEM MONITOR BOARD (SMB II) 

A complete 1/0 board forS-100 systems. 2 serial ports, 
2 parallel ports, 1200/2400 baud cassette tape inter¬ 
face, sockets for 2K of RAM, 3-2708/2716 EPROM’s or 
ROM, jump on reset circuitry. Bare board $49.95/$20. 

ROM FOR SMB II 

2KX8 masked ROM of Zapple monitor. Includes source 
listing $34.95/$15. 

PAYROLL (source code only) 

The Osborne package. Requires C Basic 2. 

5" disks $124.95 (manual not included) 

8” disks $ 99.95 (manual not included) 

Manual $20.00 

ACCOUNTS PAYABLE/RECEIVABLE 
(source code only) 

By Osborne, Requires C Basic 2 
5” disks $124.95 (manual not included) 

8” $99.95 (manual not included) 

Manual $20.00 

GENERAL LEDGER (source code only) 

By Osborne. Requires C Basic 2 
5” disks $99.95 (manual not included) 

8” disks $99.95 (manual not included) 

Manual $20.00 


SYSTEM/6 

TPM with utilities, Basic I interpreter, Basic E compiler, 
Macro I assembler, Debug i debugger, and ZEDIT text 
editor. 

Above purchased separately costs $339.75 
Special introductory offer Only $179.75 with coupon!! 



ORDERING INFORMATION 

Visa, Master Charge and C.O.D. O.K. To order call or 
write with the following information. 

1. Name of Product (e.g. Macro I) 

2. Media (e.g. 8” CP/M) 

3. Price and method of payment (e.g. C.O.D.) include 
credit card info, if applicable. 

4. Name, Address and Phone number. 

5. For TPM orders only: I ndicate if for TRS 80, Tarbell, 
Xitan DDDC, SD Sales (5W or 8”). ICOM (5V4” or 
8”), North Star (single or double density) or Digital 
(Micro) Systems. 

6. N.J. residents add 5% sales tax. 


Manual cost applicable against price of subsequent 
software purchase in any item except for the Osborne 
software. 


For information and tech queries call 

609-599-2146 

For phone orders ONLY call toll free 

1-800-327-9191 
Ext. 676 

(Except Florida) 

OEMS 

Many CDL products are available for licensing to 
OEMs. Write to Carl Galletti with your requirements. 


* Z80 is a trademark of Zilog 

* TRS-80 is a trademark for Radio Shack 

* TPM is a trademark of Computer Design Labs. It is not 
CP/M* 

* CP/M is a trademark of Digital Research 

Prices and specifications subject to change without 
notice. 

DEALER INQUIRIES INVITED. 


C BASIC 2 

Required for Osborne software. $99.95/$20. 



COMPUTER 
DESIGN 
LABS 


342 Columbus Avenue 
Trenton, N.J. 08629 


t^See List of Advertisers on page 210 
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The Series 5000 speech data 

Piiceon, 2350 Bering Drive, 
San Jose, CA 95131. Reader 
Service number 492. 


Speech Recognition 
Products 

Two new stand-alone voice 
recognition terminals permit 
rapid installation of speech 
recognition by eliminating all 
system integration. There is 
no hidden cost of software de¬ 
velopment because local stor¬ 
age allows voice data entry to 
be transparent to the host 
computer. Heuristics’ propri¬ 
etary algorithms transform 
this data into a compact char¬ 
acteristic reference template. 
The template, obtained dur¬ 
ing training, is compared dur¬ 
ing recognition with the audio 
input. When a match occurs, 
a user-defined ASCII charac¬ 
ter string is sent to the host 
and/or the terminal. 

Series 5000 products are 
speech data entry devices in¬ 
stalled inside Lear Siegler 
ADM 3 and 5 terminals, form¬ 
ing complete self-contained 
voice/data entry terminals; 


entry system from Heuristics. 

the system costs $4995. The 
Series 7000 is an intelligent 
speech data entry device used 
in conjunction with any ASCII 
terminal; it costs $4595. 

Heuristics, 1285 Hammer- 
wood Ave., Sunnyvale, CA 
94086. Reader Service num¬ 
ber 491. 


TRS-80 Direct- 
Connect Modem 

A low-cost modem available 
from Tandy Corporation/Ra¬ 
dio Shack, 1800 One Tandy 
Center, Fort Worth. TX 76102, 
expands the possible uses for 
your TRS-80. This plug-in de¬ 
vice enables you to access in¬ 
formation networks and com¬ 
municate with other comput¬ 
ers over the telephone. The di¬ 
rect-connect technique elimi¬ 
nates the data losses and er¬ 
rors which can be caused by 
microphonics in an acoustic 
coupler. The TRS-80 Modem I 
permits direct electrical con¬ 
nection to standard telephone 
lines for up to 300 baud full 
duplex (simultaneous two- 
way) communications when 


Radio Shack's new low-cost TRS-80 Modem I. 



Heuristics' Series 7000 Voice Controller System. 


connected to the computer’s 
RS-232 port; Modem I pro¬ 
vides half-duplex operation 
(one-way at a time) for 16K 
Level II TRS-80 Model I sys¬ 
tems without RS-232, through 
the computer’s cassette port. 
Power is supplied through an 
ac power module. The mo¬ 
dem unit costs $149. Reader 
Service number 484. 


Color Printer 
Interface 

The CPRINT module gives 
your TRS-80 Color Computer 
a plug-compatible Centronics- 
type parallel printer port for 
use with all parallel Radio 
Shack, Centronics, Epson and 
similar printers. Software 
contained in permanent on¬ 
board memory gives trans¬ 
parent operation with several 
added features: all LLIST and 
PRINT # -2 output is automati¬ 
cally rerouted; a screen-print 
function can be initiated at 
any time; line width can be 
set; the graphics in the LPVII 
can be accessed; page length 
can be set; and blank lines are 
inserted between pages. The 



The CPRINT printer interface 
for the Color Computer , from 
Micro-Labs, Inc. 


CPRINT module is a fully-buf¬ 
fered eight-bit I/O port which 
will interface with any Model 
I/III products which plug into 
the printer port—e.g., the Per- 
com speech board. CPRINT 
module in a plastic case is 
priced at $49.95. 

Micro-Labs, Inc., 902 Pine- 
crest, Richardson, TX 75080. 
Reader Service number 493. 


AIM-65 Data Logger 

The IB-902AB interface card 
from Columbus Instruments, 
PO Box 44049, Columbus, OH 
43204, transforms the Rock¬ 
well AIM-65 computer into a 
16-channel analog data acqui¬ 
sition system. It was devel¬ 
oped to convert AIM-65 com¬ 
puters into dedicated labora¬ 
tory and industrial measuring 
systems. The card contains a 
fast analog-to-digital convert¬ 
er, 16-channel multiplexer, 
real-time clock/calendar and 
memory space for an addi¬ 
tional 16K (or up to 64K with 
new advanced chips). The 
same card can interface to 



Columbus Instruments' IB- 
902AB interface card. 
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Ackerman Digital Systems’ Kluge Card. 


PET, KIM and all 6502 or 
6800 systems with a special 
adapter cable and small modi¬ 
fications. It is supplied with 
demonstration programs for 
calibrating and testing pur¬ 
poses. External power supply 
required. Priced at $1270. 
Reader Service number 485. 


Light Pen for the 
TRS-80 Model III 

A self-contained light pen 
which plugs directly into the 
Radio Shack TRS-80 Model III 
has been announced by the 
3G Company, Inc., Rt. 3, Box 
28A, Gaston, OR 97119. This 
pen also works with the 
TRS-80 Model I. The light pen 
lets you bypass the keyboard 
and interact directly with the 
information displayed on the 
CRT. This adds versatility to 
graphics and game programs. 
It is also useful for children 
who don’t know how to type. 
The light pen and a demon¬ 
stration game cassette, sam¬ 
ple program and program¬ 
ming booklet cost $39.95. 


Reader Service number 490. 


Two New ADS 
Products 

The ADS PROM Blaster pro- 
grams most families of 
EPROMs and is controlled by 
software running under either 
CP/M or ADSMON. The PROM 
Blaster, using a single 28-pin 
ZIF socket, lets you program 
1K/2K/4K, or 8K EPROMs, in¬ 
cluding three-supply parts. 
With the high voltage supply 
on the card, the board func¬ 
tions on the S-100 bus as an 
I/O device; it has phantom 
slave and extended device op¬ 
tions as well as wait states. 
The PROM Writer software 
utility is used to handle all 
programming functions for all 
parts supported by the card. 
Kit price is $199. 

Also from ADS is a bread¬ 
board with much of the logic 
built in that you would other¬ 
wise wire up every time you 
build a project. The ADS Kluge 
Card has bidirectional buf¬ 
fered address and data lines. 



POINT PEN TO CORRECT ANSWER 


WHERE ISMT ST. HELENS? 

OREGON ■ 
WASHINGTON ■ 
MONTANA ■ 


The 3G Light Pen simplifies use of educational programs. 


1 



SPECIAL DELIVERY 


f 


WORDPROCESSING 

- POWER - 

for the TRS-80® 

"...If you're presently looking for a mailing list proc¬ 
essor, this represents the current state of the art." 

80 MICROCOMPUTING - 80 REVIEWS - JULY 1980 

MAILFORM is data entry at its best, just fill in 
the form! FAST, EASY to use functions include: 
search, sort, extract, page forward and back. 
'Transparent cursor', insert/delete characters, 
and MORE! 

MAILRITE prints 'personalized' form letters 
by inserting information from MAILFORM into 
Electric Pencil®, Scripsit®, or BASIC text files. 
Print letters, labels, even envelopes! Boldface, 
underscore, change margins, pause, print 
'unprintable' characters, and MORE! 

XTRA! includes: MAILFORM; MAILRITE - 
with capability of printing variable text from 
a 'key' file; MAIL ABEL - 1, 2, 3, or 4 across 
label printer; and MAILSORT - sort a full 
40 track double density data diskette in 
only 48K! 

ALL MACHINE LANGUAGE 

means unsurpased 

SPEED, RELIABILITY & EASE OF USE 
For VISA, Master Card & COD orders only 

Call NOW - TOLLFREE 

(800) 824-7888 

ASK FOR OPERATOR 203 

California (800) 852-7777 
Hawaii & Alaska (800) 824-7919 
For more information call (214) 233-3998 
(Requires min 32K single disk drive) 

FOR THE MODEL I & III 

SPECIAL DELIVERY.$125 

XTRA SPECIAL DELIVERY ..$199 

FOR THE MODEL II 

SPECIAL DELIVERY.$199 

(Require* Mod II DOS version 2.0) 

TRS 80 is d registered trademark ot.Tandy Corp. 


VISA 


software concepts 

✓ 385 * 

13534 Preston Rd. Suite 142 
Dallas, Texas 75240 

Dealer Inquiries invited 


✓ See List of Advertisers on page 210 
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A free catalog with a full line 
of microcomputer products is 
being offered by Inmac. 

trax SC-01 phoneme synthe¬ 
sizer circuit, the VS-1 pro¬ 
vides unlimited speech capa¬ 
bility and requires less mem¬ 
ory and processor overhead 
than similar units. The VS-1 
occupies a single slot on the 
SS-50 I/O bus, and is pro¬ 
grammed like a parallel print¬ 
er interface. Ten bytes per 
second drives the board at its 
maximum throughput, and 
about one byte-per-letter in 
English is required for speech 
storage. The VS-1 with soft¬ 
ware and manual costs 
8229.95. Reader Service 
number 489. 


Intertec now offers a cable adapter to connect the SuperBrain microcomputer with its 1 OMdisk 
storage system. 


buffered control lines, on-card 
wait states, extended device 
and/or extended memory se¬ 
lect. Four on-board power 
supplies give +5, -5, +12 
and - 12 V. The bareboard is 
$39.95; the kit costs $149.95. 

Ackerman Digital Systems, 
Inc., 110 North York Road, 
Elmhurst, 1L 60126. Reader 
Service number 495. 


Ten Megabytes of 
Storage for 
SuperBrain 

A special adapter cable is 
available from Intertec Data 
Systems, 2300 Broad River 
Road, Columbia, SC 29210, 
which allows SuperBrain and 
SuperBrain QD owners to use 
the CompuStar 10M disk stor¬ 
age system. This adapter con¬ 
nects directly to the processor 
board of the SuperBrain mi¬ 
crocomputer and the rear 
data port on the DSS. A disk¬ 
ette is supplied for reconfigur¬ 
ing the storage allocations on 


the disk storage system, and 
for generating new operating 
systems to permit communi¬ 
cation between the computer 
and disk storage system. Price 
is 845. Reader Service num¬ 
ber 487. 


High-Performance 
Data Concentrator 

The Micro800/2 data con¬ 
centrator, from Micom Sys¬ 
tems, Inc., 9551 Irondale 
Ave., Chatsworth, CA 91311, 
offers more processing power 
at a lower price. It permits 16 
synchronous or asynchro¬ 
nous data terminals to share a 
single telephone line. The 
unit’s data compression fea¬ 
ture makes it more efficient 
than most other statistical 
multiplexers. Automatic re¬ 
transmission ensures error- 
free data communications. 
Concentration rates vary with 
the computer application, but 
a factor of 4:1 is usually possi¬ 
ble. Price is $1850. Reader 
Service number 483. 


Son-of-Inmac Catalog 

A free one-year subscrip¬ 
tion to The Microcomputer 
User's Idea Book can be ob¬ 
tained by writing to Inmac, 
Department 12, 2465 Augus¬ 
tine Drive, Santa Clara, CA 
95051. The 32-page publica¬ 
tion lists over 1000 of the lat¬ 
est products—from software 
packages and CRTs to flexible 
disks, printer ribbons and 
EDP-tailored furniture. The 
Idea Book has separate sec¬ 
tions listing supply, accessory 
and cable needs for Apple, 
Atari, TRS-80 and North Star. 
Reader Service number 488. 


Unlimited Speech 
Capability 

Alford and Associates, PO 
Box 6743, Richmond, VA 
23230, is offering the VS-1 
Speaker, a phonetic speech 
synthesizer for the SS-50 and 
SS-50C bus. Based on the Vo- 


Apple Enhancement 

Vista Computer Company, 
1317 E. Edinger, Santa Ana, 
CA 92705, is offering its Mod¬ 
el 150 Type Ahead Buffer, 
which is compatible with all 
Apple II computers and soft¬ 
ware. Featuring a 40-charac¬ 
ter type-ahead capability, the 
Model 150 eliminates the 
need to wait for computer 
prompts before entering the 
next command or data. The 
Model 150 requires no soft¬ 
ware patches, cuts or jump¬ 
ers. Its simplified design af¬ 
fords easy installation. Price 
is $49.95. Reader Service 
number 497. 


Vista Computer Company's 
Model 150 Type Ahead Buf¬ 
fer. 


The Micro800/2 data concentrator from Micom Systems, Inc. 


The VS-1 Speaker phonetic 
speech synthesizer from Al¬ 
ford and Associates. 
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Education = Microcomputers. 



*to the power of 
Instant Software 


Einstein’s equation helped explain the properties 
of relativity, but didn’t do much to speed the learn¬ 
ing process. Instant Software’s equation means in¬ 
dividual attention and greater comprehension. 
Everyone knows the best student-teacher ratio is 
1:1. That was a problem in years past, but now it’s 
as easy as C.A.I. (Computer-Aided Instruction). 
These Instant Software programs will guide and 
teach each lesson with the infinite patience only a 
computer can provide, thus allowing students to 
progress at their own pace. 

Einstein had the right idea, but if he’d only known 
then what we know now. 


Typing Teacher (for the TRS-80™)* 

A complete seven-part package that guides you from famil¬ 
iarization of the keyboard through typing words and phrases to 
mastery of touch-typing. Your video monitor becomes a bot¬ 
tomless page for typing practice, and your own private TYPING 
TEACHER, ready to teach when you’re ready to learn. Model I, 
Level II, 16K; Model III, 16K. Order No. 0099R-A14 $9.95 plusshipping. 


Teacher’s Aide (fortheTRs-8o™>‘ 

Now you can have the benefit of Computer Assisted Instruc¬ 
tion (CAI) in your own home. The Teacher’s Aide program allows 
you to create tailor-made lessons for your child. The features of 
this program include the ability to review material before taking 
the lesson, a provision for hints to help answer questions and 
graphic displays as a reward for answering all questions correct¬ 
ly. Once you’ve created a lesson, you can save it and create an 
entire sequence of lessons. 

The Teacher’s Aide package is perfect for parents, teachers, 
and students who need the unlimited patience only a computer 
can provide. Level II 32K. Order No. 0214RD-A13 (disk-based) 
$39.95 plus shipping. 

Geography Explorer: 

U.S.A. (for the TRS-80™)' 

This program allows your child to travel the country and learn 
vital facts about each of our 50 states. Geography Explorer offers 
the most fascinating way of learning yet. Learn each state’s 
name, capitol, largest city, nickname, etc. As a bonus, this 
package offers the capability of light pen use. Model I, Level II 
16K, expansion interface with 16K, one minidisk drive. Order No. 
0071RD-A16 $49.95 plus shipping. 


'« .* ;7jf 
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Capitalization (for the Apple™)** 

Here’s the most patient grammar teacher a 
student will ever have.. .CAPITALIZATION. It’s 
one module among several in the English Lan¬ 
guage Series of CAI (Computer Aided Instruc¬ 
tion) programs from Instant Software. This pro¬ 
gram introduces and exercises the twelve rules 
for capitalization in English. The student may 
study the rules in order from 1 to 12, or may sin¬ 
gle out one particular rule for study and practice. 
Start with CAPITALIZATION and graduate to 
proper grammar and a better understanding of 
the English language. Applesoft Basic 32K, 1 
disk drive. Order No. 0339AD-A15 (disk-based) 
$34.95 plus shipping. 


Instant Software 


TO ORDER: 

See your local 
Instant Software dealer 
or call toll-free 
1-800-258-5473 

orders only 

In New Hampshire 
1-603-924-7296 

Mon.-Fri. 8:00 am-4:30 pm E.S.T. 


SC£n 


Peterborough, New Hampshire 03452 

*"408 



A division of Wayne Green Inc. 


‘TRS-80 is a trademark of Radio Shack division of 
Tandy Corp. 

“Apple is a trademark of Apple Computer Company 


^See List of Advertisers on page 210 
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NEW SOFTWARE 


Edited by Linda Stephenson 


Educational Software 
68,000 Interpreter 
Dental Insurance Program 
Apple III Word Processors 


Educational Program 

Spelling Bee is designed for 
children in kindergarten 
through third grade. The pro¬ 
gram builds basic spelling 
skills, develops computer lit¬ 
eracy and establishes new vo¬ 
cabulary by linking words 
and pictures. High-resolution 
graphics and sound effects 
help capture the child’s inter¬ 
est and reinforce learning. 
Lesson length and emphasis 
can be tailored to the individ¬ 
ual child’s needs. The system 
requires Applesoft, 48K and 
DOS 3.3. It costs $29.95. 

Edu-Ware Services, Inc., 
22222 Sherman Way, Suite 
203, Canoga Park, CA 91303. 
Reader Service number 465. 


Games for the 
Superboard II 

Several new game pro¬ 
grams are available for your 
Superboard II microcomput¬ 
er. They need a minimum of 
8K memory, and all joystick 
games require Aardvark stan¬ 
dard joysticks. 

Flak Run is a race through 
flak-filled skies—time and 
score are continuously updat¬ 
ed. Blackjack is the straight¬ 
forward Vegas version, for up 
to four players. Breakout is an 
arcade game that becomes 
more difficult as you gain 
skill. Yah-Z is a simple dice 
game for any number of play¬ 
ers. Tank III is a classic tank 
battle game replete with ran¬ 
domly littered houses, trees, 
mines, tunnels and barri¬ 


cades. Each player has limit¬ 
ed fuel and ammo, and is re¬ 
warded for inflicting maxi¬ 
mum death and destruction. 
Cassettes cost $4-$6. 

Dee Products, 150 Birch- 
wood, Lake Marion, IL 60110. 
Reader Service number 473. 


APL Interpreter 
For Motorola 68000 

APL.68000 is a full imple- 
mentation of IBM’s APL.SV 
with the same enhancements 
used on The Computer Com¬ 
pany’s commercial timeshar¬ 
ing system, ACTION/APL.SV. 
Included are a powerful file 
system, fast data search and 
replacement primitive, spe¬ 
cial format primitive that al¬ 
lows COBOL-like picture for¬ 
mat specifications, overlays, 
execution of system com¬ 
mands and error trapping. 
APL.68000 is available for the 
Motorola VERSAdos operat¬ 
ing system. 

Micro APL Products Divi¬ 
sion, The Computer Com- 
pany/APL Services, 1905 
Westmoreland St., Rich¬ 
mond, VA 23230. Reader Ser¬ 
vice number 478. 


Dental Insurance 
Form Writer 

The Dental Insurance Forms 
program allows rapid billing 
and claim submission with a 
minimum of effort. A master 
form can be created for each 
patient/family and saved for 
later use. At future visits the 


master form is loaded, pro¬ 
posed treatments are entered 
and the updated form is saved 
to disk and then printed as a 
preauthoriz^tion form. Later 
visits require only the load¬ 
ing, editing, saving and print¬ 
ing of the insurance billing. 
Print as many copies as need¬ 
ed. Each diskette will accom¬ 
modate over 100 families. 

The program requires Ap¬ 
ple II with Applesoft, 48K disk 
drive and printer. Price is 
$100. 

Andent, Inc., 1000 North 
Ave., Waukegan, IL 60085. 
Reader Service number 472. 


Professional 
Time Management 

Datebook II maintains a 
complete record of appoint¬ 
ments for up to 27 people, al¬ 
lowing quick display of ap¬ 
pointment openings and easy 
access to scheduling informa¬ 
tion. The operator works from 
a main option menu. Menu 
items include scheduling, can¬ 
celling, modifying and re¬ 
scheduling appointments; 
scheduling a conference; 
searching for all appoint¬ 
ments for a specified person; 
scanning for openings that 
satisfy given constraints; in¬ 
specting future appointments; 
and printing a day’s appoint¬ 
ments. Datebook II is written 
in Pascal and runs on CP/M, 
CP/M 86 and UCSD Pascal sys¬ 
tems. Price is $295. 

Organic Software, 1492 
Windsor Way, Livermore, CA 


94550. Reader Service num¬ 
ber 464. 


Oasis Sort Utility 

A fast-sort utility for Oasis- 
based operating systems is 
available from Quantumn In¬ 
formation Systems, 860 NW 
87 St., Seattle, WA 98117. Qi- 
sort is a professional utility 
that operates on both single- 
and multi-user systems. Qi- 
sort will sort ASCII sequential 
files in ascending or descend¬ 
ing order with up to 32 control 
fields and 255 byte records. 
Larger records and nonse¬ 
quential files can be sorted by 
first doing an extract against 
that file. Price is $100. Reader 
Service number 479. 


Armchair Baseball 

Avalon Hill Game Com¬ 
pany, 4517 Harford Road, Bal¬ 
timore, MD 21214, has re¬ 
leased a computer version of 
its best-selling baseball game. 
Major League Baseball con¬ 
tains statistics of every major 
league player for every big 
league club. As manager, you 
can effect all the strategies of 
the real thing. You can re-cre¬ 
ate an entire season, a cham¬ 
pionship series and a world 
series, and get a box score at 
the end of each game. At the 
end of your season you get the 
total season’s statistics for 
every ballplayer. Major League 
Baseball is available for most 
popular microcomputers. Cas- 
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COMPUTER STOP 


2545 W. 237 St. Torrance, CA. 90505 


ORDER BY PHONE 
MON.—SAT. 

10-6 

(213) 539-7670 PST 
TELEX: 678401 TABIRIN 


LOWEST PRICES IN THE WEST.NORTH. SOUTH & EAST 



[apple computer 

Sales and Service 


.3850 


.4350 


.4800 


APPLE///OPTION A:. 

APPLE III 96K 

Information Analyst Package 
12" B/W Monitor 

APPLE///OPTION B:. 

SAME AS OPTION A PLUS: 
DISK II for APPLE/// 

APPLE///OPTION C:. 

SAME AS OPTION A PLUS: 
DISK II FOR APPLE/// 
SILENTYPE Thermal Printer 


APPLE HARDWARE 

Parallel Printer Interface Card.160 

Communications Card.195 

High Speed Serial Interface.175 

Pascal Language System.425 

Centronics Printer Interface.185 

Applesoft Firmware Card.160 

Integer Firmware Card .160 

Disk ][ with Controller DOS 3.3.529 

Disk ][ only .475 

Graphics Tablet.625 

OTHER HARDWARE 

Alf Music Synthesizer (3 Voice).245 

9 voice.175 

ABT Numeric Keypad.119 

Micromodem ][.295 

Apple Clock.245 

Rom Plus with Keyboard Filter.175 

lntrol/X-10 System.250 

Romwriter.150 

DoubleVision 80 x 24 Video Interface.295 

CCS Arithmetic Processor.399 

CCS Parallel Interface.119 

16K Ram Card .145 

Microworks DS-65 Digisector..339 

SVA8inch Disk Controller. 335 

Sup-R-Mod.30 

CCS Synchronous Serial Interface.159 

CCS Asynchronous Serial Interface.159 

Corvus 10 Meg. Hard Disk.4395 

Corvus Constellation.595 

MISCELLANEOUS/SUPPLIES 

16K RAM (200-250 NS).49 

Verbatium Datalife Diskette (Box of 10) .30 

Dysan Diskettes (Box of 5)_,..\.22 

Apple Diskettes (Box of 10).45 

Verbatim Diskette Boxes (Holds 50 Disks).18 

Silentype Paper (Box of 10 rolls).40 







APPLE ][Plus 

16K. $1075 

48K. $1193 

Disk][Drive.. $529 

with Controller & Dos. 3.3 

PASCAL SYSTEM 
$425 

Z-80 Softcard 
$299 




MONITORS/DISPLAYS 

Leedex Video 100 12".140 

Sanyo9" Monitor.195 

KG-12C Green Phos. Monitor.275 

Sanyo 12" Green Phosphor. Monitor.275 

NEC 12" Green Phosphor. Monitor.275 

Sanyo 12" B/W Monitor.250 

PRINTERS 

Apple Silentype with Interface.525 

IDS445 (Paper Tiger) with Graphics.695 

IDS460 with Graphics.1099 

IDS560 with Graphics.1295 

Centronics 737 .895 

NEC Spinwriter (RO, Serial) .2650 


SOFTWARE 

The Controller.525 

Apple Post (Mailing List Program).40 

Easywriter Professional System.195 

Apple Pie 2.0.95 

DB Master Data Management.150 

The Cashier.210 

Apple Writer.65 

Visicalc.125 

CCA Data Management System.90 

Full Screen Mapping for CCA DMS.59 

Pascal Interactive Terminal Software (PITS).29 

Basic Interactive Terminal Software (BITS).29 

DataCapture.29 

Data Factory DMS.95 

Apple Plot.55 

Apple Pilot.120 

Magic Wand Word Processor (Needs Z-80 Softcard) 345 

Dow Jones Portfolio Evaluator.45 

Fortran.140 


ORDERING INFORMATION: Phone orders invited using VISA, MASTERCARD or bank wire transfers. VISA & MC credit card service charge of 2%. Mail order may send charge 
card number (include expiration date), cashier’s check, money order or personal check (allow 10 business days to clear). Please include a telephone number with all orders. 
Foreign orders (excluding Military PO’s) add 5% for shipping. All funds must be in U.S. dollars (letters of credit permitted). Shipping, handling and insurance in U.S. add 2% 
(minimum $4.00). California residents add 6% sales tax. Our low margins prohibit us to send COD or on purchase orders or open account (please send for written quotation). All 
equipment is subject to price change and availability. Equipment is new and complete with the manufacturer warranty. We do not guarantee merchantibility of products sold. All 
returned equipment is subject to a 15% restocking fee. We shio most orders within 2 days. 

__ ^ Artllu „« c RETAIL STORE PRICES MAY DIFFER FROM MAIL ORDER PRICES. 

WE ARE A MEMBER OF THE CHAMBER OF COMMERCE. PLEASE SEND ORDERS TO' 

COMPUTER STOP, 2545 W. 237 St., TORRANCE, CA 90505 


See List of Advertisers on page 210 
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AVAILABLE TODAY 

from MSD: the XENIX™ Operating 
System, Microsoft’s Adaption of 
Bell Laboratories Time-Tested 
UNIX™ Version 7 Operating System. 

MSD provides this comprehensive line 
of products for the UNIX community: 

■ XENIX Operating System ■ Screen Oriented Text Editor for 
VT-100 Compatible Terminals ■ Database Manager and Report 
Generator Which Will Easily and Efficiently Control Large Accumu¬ 
lations of Information ■ Accounts Receivable System Which Can 
Be Used to Monitor and Control Receivables in Order to Improve 
Cash Flow ■ Uni-Calc™ - An Electronic Spreadsheet Which 
Makes Financial Analysis, Forecasting and Business Planning Easier 

In addition to reliable Software pre-config- 
ured for your Hardware, MSD will provide 
complete user support by: 

■ Answering your telephone questions ■ Providing new releases 
as available ■ Supplying you with the best Hardware for your 
UNIX requirements 

.. MSD Corporation 

/w\ 2449 Camelot Court, SE 

^ Grand Rapids. Ml 49506 

(616)942-5060 

MANAGEMENT SYSTEMS DEVELOPMENT 

Uni-Calc, UNIX and XENIX are trademarks of MSD Corp.. Bell Laboratories 
and Microsoft respectively 



settes cost $25 and disks are 
$30. Reader Service number 
475. 


Electronic 
Spreadsheet 
For the 6809 

Tabula Rasa provides an 
electronic spreadsheet for 
56K 6809 systems running 
the TSC Extended BASIC in¬ 
terpreter and TSC Macro As¬ 
sembler. It will operate with 
most serial terminals and 
memory-mapped video dis¬ 
plays providing at least 16 
rows and 64 columns on the 
screen. It is based on the CSC 
Full-Screen Display package, 
and can be easily customized 
for specific terminal/comput¬ 
er configurations. Data is en¬ 
tered into formatted screens 
under three file classifica¬ 
tions, with computed values 
appearing in the fourth file. 
Any of the data entered can be 
independently updated. Utili¬ 
ty programs allow any of the 
first three classifications to be 
used as part of another spread¬ 
sheet, and computed values 
can be used as initial values 
for another spreadsheet. The 
package is $100. 

Computer Systems Consul¬ 
tants, 1454 Latta Lane, Con¬ 
yers, GA 30207. Reader Ser¬ 
vice number 466. 


TRS-80 Games 

Acorn Software Products, 
Inc., 634 North Carolina Ave., 
S.E., Washington, DC 20003, 
is offering entertainment pro¬ 
grams for the Model I and 
Model III. Included are Pin¬ 
ball, Duel-N-Droids, Everest 
Explorer, Invaders from 
Space, Gammon Challenger, 
Pigskin, Basketball, Space 
War!, Quad and Word Wars. 
Cassettes cost $14.95. Reader 
Service number 474. 


All Atari Magazine 

A special Atari issue of Pur¬ 
ser's Magazine is available 
from Robert Purser, PO Box 
466, El Dorado, CA 95623. 
The magazine features re¬ 
views of over 40 programs 
and an Atari software directo¬ 
ry. It has 48 pages and costs 
$1 (newsprint) or $3 (better- 
stock paper). Reader Service 
number 476. 


Word Processing 
For Apple III 

Write-On III is a new word 
processor from Rainbow Com¬ 
puting, Inc., 19517 Business 
Center Drive, Northridge, CA 
91324. It has simple com¬ 
mands, such as C for change, I 
for insert, MB for move block 
and so on. Data can be insert¬ 
ed from the keyboard or from 
data files as a document is be¬ 
ing printed. Up to 99 files can 
be merged to create large doc¬ 
uments. The program can 
read, edit and print text files 
created by other programs. A 
formatted screen draft shows 
exactly how the printed text 
will appear. Price is $249. 

Reader Service number 469. 

♦ * * * ♦ 

Another Apple III word pro¬ 
cessing program is available 
from Imagineering, Inc., do 
Adcast Advertising, 405 S. 
Farwell, Suite # 10, Eau Claire, 
WI 54701. Most of Type- 
Righter’s command functions 
require typing a single letter. 
Type-Righter features auto¬ 
matic justification as text is 
entered, global search and re¬ 
place of words and phrases, 
moveable blocks of text, ad¬ 
justable tabs and individual 
line centering. The display 
shows the user how the work 
will be printed. Pica or elite 
type can be selected. Type- 
Righter also includes auto¬ 
matic envelope addressing. 
Price is $195. Reader Service 
number 470. 


Computer Literacy 
Gaming for the 
Apple II 

RobotWar incorporates the 
logic of systematic computer 
programming into the funda¬ 
mental strategy of the game— 
it’s not a manual dexterity 
game. The RobotWar player 
writes a special Battle Lan¬ 
guage program which gives 
his or her robot its individual 
personality. This language 
controls such things as the ro¬ 
bot’s radar, laser cannon, 
speed and position. On the ro¬ 
bot test bench, the player has 
a cybernetic window into the 
robot’s mind to check that the 
program is performing as 
planned. Up to four robot op¬ 
ponents are chosen from those 
written by other players or 
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RobotWar, a battle of programming techniques, from Muse. 


from the demonstration ro¬ 
bots on disk. Completed ro¬ 
bots can be stored in encrypt¬ 
ed format on a friend’s disk, so 
players can share robots with¬ 
out revealing their program 
secrets. 

RobotWar requires an Ap¬ 
ple II or Apple II + computer 
with 48K, Applesoft ROM and 
disk drive running 3.2 or 3.3 
DOS. Disk, documentation 
and RobotWar Club member¬ 
ship application are $39.95. 

Muse Software, 330 North 
Charles St., Baltimore, MD 
21201. Reader Service num¬ 
ber 471. 


Information 
Master Companion 

Transit is a new utility that 
enhances the Information 
Master data management sys¬ 
tem. Transit will convert most 
Apple II data files into Infor¬ 
mation Master files, as long as 
the records of the data file con¬ 
tain the same number of fields. 
This lets you use data files 
from other software packages 
in new ways, and also lets you 
convert outdated software to 
more convenient format. The 
new Information Master file 
can be sorted, searched, cal¬ 
culated and printed in cus¬ 
tom-designed reports. Files 
can be subdivided, appended 
and manipulated in many 
ways. Transit runs on the Ap¬ 
ple II with 48K and disk drive. 
Price is $50. 

High Technology Software 
Products, Inc., 8001 N. 
Classen, PO Box 14665, Okla¬ 
homa City, OK 73113. Reader 
Service number 477. 


Strategy Games for 
Apple II 

CE Software, 801 73rd St., 
Des Moines, IA 50312, has 
three new games for your Ap¬ 
ple microcomputer. Mission 
Escape! combines action and 
strategy as you face storm 
troopers, robots and mindless 
drones, and attempt to escape 
from the enemy ship. Wall 
Street lets up to nine players 
buy and sell stocks in a hyper¬ 
kinetic market. Courage, fore¬ 
sight and luck are needed to 
build your fortune, and bank¬ 
ruptcy may be only one bad 
decision away. 

The Case of the Sultan’s 
Pearl leads you through a cas¬ 
tle, spotting clues and analyz¬ 
ing evidence to learn who 
killed the Sultan’s guard and 
stole the sacred pearl. Act 
quickly or the sultanship will 
be lost. Each game costs 
$24.95. Reader Service num¬ 
ber 480. 


Overlay Linking 
Loader for 
Microcomputers 

Lynx is an overlay linking 
loader for Microsoft’s FOR¬ 
TRAN, COBOL and Macro-80. 
It features simple commands 
and a complete Help function, 
and will work with other lan¬ 
guage translators which pro¬ 
duce Microsoft-compatible re¬ 
locatable files. Lynx allows 
the construction of programs 
that use all available mem¬ 
ory, including that used by 
Lynx itself, so programs that 
have reached the maximum 
size allowed by Microsoft’s 
L80 linker can be increased a 


FOR ONLY $129.95 Learn Computing 
From The Ground 


Build a Computer kit that grows 
with you, and can expand to 64k 
RAM, Microsoft BASIC, Tfext Edi¬ 
tor/Assembler, Word Processor, 
Floppy Disks and more. 

EXPLORER/85 

Here's the low cost way to learn the fundamentals of com¬ 
puting. the all-important basics you'll need more and 
more as you advance in computer skills. For just $129.95 
you gel the advanced-design Exolorer/8S motherboard, 
with all the features you need to learn how to write and 
use programs. And it can grow into a system that is a 



4 Plug in Level E here; oe- 
cepts Microsoft. BASIC or 

1. Plug in Nctrnnic's Hex Editor/ Assembler in ROM 

Keypad/Display 5. Add two Si00 boards 

2. Add Level B to convert to 6. Add you own custom cir- 

SlOO cuits (prototyping area/ 

3. Add 4k RAM 7. Connect terminal 


programs. And it can grow into a system tnai is a ■ 

Ich for any personal computer on the market. Look at a CRT monitor or a TV set (if you have an RF modulator). 


these features: 8085 Central Processing Unit, the 
microprocessor ''heart" of the Explorer/85. (Join the 
millions who will buy and use the 8080/8085 this vear 
alone!)... Four 8-bit plus one 6-bit input/output ports from 
which you can input and output your programs, as well as 
control exterior switches, relays, lights, etc. . a cassette 
interface that lets you store and reload programs you've 
learned to write . . . deluxe 2.000 byte operating 
system/monitor makes it easy to learn computing in 
several important ways: • It allows simpler, faster writ¬ 
ing and entering of programs • It permits access by you 
to all parts of the system so you can check on the status of 
any point in the program • It allows tracing each pro¬ 
gram step by step, with provision for displaying all the 
contents of the CPU (registers, flags, etc.) • and it 
does much more! 

You get all this in the starting level (Level A) of the 
Explorer/85 for only $129.95. Incredible! To use. just 
plug in your 8VDC power supply and terminal or 
keyDoard/display — if you don't have them, see our 
special offers below. 

□ Level A computer kit (Terminal Version) . . $129.98 
plus $3 PA I * 

□ Level A kit (Hex Keypad/Display Version). $129.98 

plus $3 PAL* 

LEVEL B — This "building block" converts the mother¬ 
board into a two-slot S100 Dus (industry standard) com 
puter. Now you can plug in any of the hundreds of S100 
cards available. 

□ Level B kit. $49.95 plus $2 PAL* 

□ SlOO bus connectors (two required) . $4.85 each, 

postpaid. 

LEVEL C — Add still more 
computing power, this "build¬ 
ing block" mounts directly on 
the motherboard and expands 
the SlOO bus to six slots. 

□ Level C kit $39.95 plus $2 
PAL* 

□ SlOO bus connectors (five 

required) . . $4.85 each, 

postpaid. 

LEVEL D — When you reach the point in learning that re¬ 
quires more memory, we offer two choices: either add 4k 
of a memory directly on the motherboard, or add 16k to 
64k of memory by means of a single SlOO card, our famous 
"|AWS " 

Level D kit: (CHECK ONE)... □ 4k on-board. . $49.96 
plus $2 PAr; □ 16k SlOO "|AWS'; $149.96 plus $2 

PAI*;D 32kSlOO"|AWS" $199.93plus$2PAlVD 4ttk 
SlOO TAWS' $249.95 plus $2 PAI*: □ 64k SlOO 
"1AWS ". $299.95 plus $2 PAI* 

LEVEL E — An important "building block:" it activates 
the 8k ROM/EPROM space on the motherboard. Now just 
plug in our 8k Microsoft BASIC or your own custom 
programs. 

□ Level E kit. $5.95 plus 504 PAL* 

Microsoft BASIC — It's the language that allows you to 


□ Hex Keypad/Display kit.. $69.95 plus $2 PAL* 

□ ASCII Keyboard/Computer Terminal kit featuring 

full 128 character set. uAl case, full cursor control. 75 ol 
video output, convertible to 
baudot output, selectable baud 
rate. RS 232-C or 20 ma.I/0. 32 v 
or 64 character by 16 line for- f 
mats . $149.95 plus $3 PAL* 


□ Steel Cabinet for ASCII Keyboard/Terminal... $19.95 
plus $2.50 PAL* 

□ RF Modulator kit (allows you to use your TV set as a 
monitor).. $8.98 postpaid 

□ 12" Video Monitor (10MHz bandwidth) $139.95 

g us $5 PAI * 

Deluxe Steel Cabinet for the _ 

Explorer/85 . $49.95 plus S31 




SP 

□ Fan for cabinet 
plus $1.50 PAL* 


ORDER A SPECIAL-PRICE 
EXPLORER/85 PAK—THERE’S 
ONE FOR EVERY NEED. 



talk English to your computer! It is available three ways. 

□ 8k cassette version of Microsoft BASIC: (requires Level 
B and 12k of RAM minimum: we suggest a 16k SlOO 
TAWS" — see above) $64.95 postpaid 

□ 8k ROM version of Microsoft BASIC: (requires Level B 
A Level E and 4k RAM: just plug into your Level E sockets. 
We suggest either the 4k Level D RAM expansion or a 16k 
SlOO ")AWS.") . $99.95 plus 52 PAI * 

□ Disk version of Microsoft BASIC: (requires Level B. 
32k of RAM. floppy disk controller. 8" floppy disk drive) 

$328 postpaid 

TEXT EDITOR/ASSEMBLER — The editor/assembler 
is a software tool (a program) designed to simplify the task 
of writing programs. As your programs become longer 
and more complex, the assdVnhler can save you many 
hours of programming time. This software includes an 
editor program that enters the programs you write, makes 
changes, and saves the programs on cassettes. The assem¬ 
bler performs the clerical task of translating symbolic 
code into the computer-readable object code The editor/ 
assembler program is available either in cassette or a 
ROM version. 

□ Editor/Assembler (Cassette version: requires Level 
"B" and 8k (min.) of RAM — we suggest 16k ")AWS" — 
see above) $59.95 plus $2 PAL* 

□ Editor/Assembler (ROM version, supplied on an S100 
card; requires Level B and 4k RAM (min.) — we suggest 
either Level D or 16k "JAWS") $99.95 plus S2 PAL* 

8" FLOPPY DISK — A remarkable "building block.” 
Add our 8" floppy disk when you need faster operation, 
more convenient program storage, perhaps a business ap¬ 
plication. and access to the literally thousands of programs 
and program languages available today. You simply plug 
them into your Explocer/85 disk system — it accepts all 
IBM-formatted CP/Mtprograms 

□ 8" Floppy Disk Drive . $499.95 plus $12 PAL’ 

□ Floppy Controller Card $199.95 plus $2 PAL * 

□ Disk Drive Cabinet A Power Supply $69.95 plus 
$3 PAI * 

□ Drive Cables (set up for two drives) . $25.00 plus 

$1.50 PAL* 

□ CP/M 2.2 Disk Operating System: includes Text 
Editor/Assembler, dynamic debugger, and other features 
that give your Explorer/85 access to thousands of existing 
CP/M-based programs .. $150.00 postpaid 

NEED A POWER SUPPLY? Consider our AP-1 It can 
supply all the power you need for a fully expanded Ex 
plorer/85(note: disk drives have theirown power supply). 
Plus the AP-1 fits neatly into the attractive Explorer steel 
cabinet (see below). 

□ AP-1 Power Supply kit (8V @ 5 amps) in deluxe steel 

cabinet $39.95 plus $2 PAL* J --- 

NEED A TERMINAL? We 
offer you choices: the least ex- 
pensive one is our Hex 
Keypad/Display kit that dis¬ 
plays the information on a 
calculator-type screen The 
other choice is our ASCII 
Keyboard/Computer Terminal 
kit. that can be used with either 


□ Beginner Pak (Save $26.00) — You get Level A (Ter¬ 
minal Version) with Monitor Source Listing ($25 value) 
AP-1. 5-amp power supply. Intel 8085 Users Manual.. 
(Reg. $199.95) SPECIAL$169.95 plus 54 PAL* 

□ Experimenter Pak (Save $53.40) — You get Level A 
k Hex Keypad/Display Version) with Hex Keypad/ 
Display. Intel 8085 User Manual. Level A Hex Monitor 
Source Listing, and AP-l,5-amp. power supply . (Reg. 
$279 95) SPECIAL$219.95 plus $6 PAL* 

; ] Special Microsoft BASIC Pak (Save $103 00)— You get 
Levels A (Terminal Version). B. D (4k RAM). E. 8k 
Microsoft in ROM. Intel 8085 User Manual. Level A Moni¬ 
tor Source Listing, and AP-1. 5-amp. power supply ... 
(Reg. $439.70) SPECIAL$329.95 plus $7 PAL* 

□ Add a Rom-Version Text Editor/Assembler (Requires 
levels B and Dor SlOO Memory! $W.95plus $2PAI*. 
Starter 8" Disk System - Includes Level A. B floppy disk 
controller, one CDC 8" disk-drive, two-drive cable, two 
SlOO connectors: just add your own power supplies, 
cabinets and hardware . . □ (Reg. $1065 00) SPECIAL 
$999.96 plus $13 PAL* □ 32k Starter System. $1045.95 
plus $13 PAL* □ 48k Starter System. $1095.96 plus $13 
PAL* □ 64k Starter System. $1145.95 plus $13 PAI.* 

□ Add to any of above Explorer steel cabinet. AP-1 five 
amp power supply. Level C with two SlOO connectors, 
disk drive cabinet and power supply, two sub-D connec¬ 
tors for connecting your printer and terminal . (Reg. 
$225 95) SPECIAL $199.95 plus $13 PAL* 

□ Complete 64K System Wired A Tested . $1650.00 

plus S26 PAL* 

□ Special! Complete Business Software Pak (Save 
S625.00)— Includes CP/M 2.2 Microsoft BASIC, General 

. Accounts Receivable. Accounts Payable. Payroll 
(Reg $1325) SPECIAL $699 95 postpaid 


*P&1 stands for “postage & insurance. ” For Canadian or¬ 
ders. double this amount 


Continental Credit Card Buyers Outside Connecticut: 

TO ORDER 
Call Toll Free: 
800-243-7428 


KB8 


To Order From Connecticut, 
or For Technical Assistance, 
Call (203) 354-9375 


CP/M is a reg trademark of Digital Research 


[Clip and mail entire a 

SEND ME THE ITEMS CHECKED ABOVE 

Total Enclosed (Conn. Residents add sales tax): $_ 

Paid by: 

□ Personal Check □ Cashier's Check/Money Order 
D VISA □ MASTER CARD (Bank No. _ 


Exp. Date 



ETRO NIC S Research & Development Ltd 

rtRrff JiflShfield^Road, New Milford, CT 06776 


sSee List of Advertisers on page 210 
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wabash 

When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 



MasterCard, Visa Accepted. 
Call Free: (800) 235-4137 



minimum of 9K using Lynx 
without overlays. With over¬ 
lays, many large programs 
currently running on mini¬ 
computers and mainframes 
can be modified to run on a 
microcomputer. Lynx reduces 
the memory required by di¬ 
viding the program into over¬ 
lay segments that are brought 
into memory from disk as 
needed. Parameter values can 
be passed to an overlay as 
though it were a subroutine or 
through common blocks. The 
system costs $250. 

Westico, 25 Van Zant, Nor¬ 
walk, CT 06855. Reader Ser¬ 
vice number 463. 


Report Writing on 
CP/M 

A combined numerical prob¬ 
lem-solving and word process¬ 
ing program is available from 
Lifeboat Associates, 1651 
Third Avenue, New York, NY 
10028. T/Maker II produces 
charts and exhibits, and in¬ 
cludes screen text editing 
controls for complete report 
writing. Reports can be pre¬ 
pared in letter format by 
merging a preprogrammed 
mailing list. 

To create a table using 


T/Maker II, enter the data and 
define the relationships be¬ 
tween rows and columns. The 
program will compute estab¬ 
lished equations and place an¬ 
swers in their appropriate po¬ 
sitions. Any changes you 
make are automatically posted 
to corresponding rows and 
columns. The package costs 
$275. Reader Service number 
467. 


Payroll for Apple II 

A new payroll program em¬ 
ploys Apple Computer Com¬ 
pany’s “Run Time Module.” 
This lets you run Pascal pro¬ 
grams on the Apple II with 
DOS 3.3 without a special lan¬ 
guage card. The payroll han¬ 
dles 300 employees, 15 divi¬ 
sions and 30 deduction types. 
It computes all federal and 
state income taxes, plus other 
state and local taxes for all 
states. Tax formulas are built 
in, and updates are provided 
at low cost. The program 
prints checks, a check regis¬ 
ter, W-2 forms and all quarter¬ 
ly and summary reports. Two 
disk drives are required. Price 
is $395. 

Broderbund Software, Box 
3266, Eugene, OR 97405. 
Reader Service number 468. 



Broderbund Software's Payroll package in Pascal. 
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GET MORE 
OUT OF 
YOUR APPLE 
WITH 

MICRO SSL APPLE 


MICRO’S new book for Apple II users lets you 

■ Speed up programming in Applesoft and Integer BASIC! 

■ Add Apple II Plus editing features — at no cost! 

■ Round and format numbers accurately in business 
applications! 

■ Get lowercase letters and punctuation into Applesoft 
strings — at no cost! 

■ Do a shape table easily and correctly! 

■ Play the hit game “Spelunker”! 

■ And much, much more! 


With MICRO/Apple 1, the first volume in our 
new series, you receive 

■ 30 choice articles from MICRO, The 6502 Journal 
(1977-80), complete with listings, all updated by the 
authors or MICRO staff, 


■ 38 tested programs on diskette (13 sector, 3.2 DOS 
format, convertible to 3.3). 

Ask for MICRO/Apple at your computer store or 

Call Toll-free 800-227-1617, Ext. 564 

In California, call 800-772-3545, Ext. 564 
VISA and Mastercard Accepted 

MICRO 
P.O. Box 6502 

Chelmsford, Massachusetts 01824 





MICRO/Apple 

Over 30 Apple Programs on Diskette — For 
Less Than $1.00 Apiece! No Need to Type 
In Hundreds of Lines of Code! 

224-page book and diskette $24.95* 

* Add $2.00 for surface shipping. 
Massachusetts residents add 5% for sales 


✓ See List of Advertisers on page 210 
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BOOK REVIEWS 


Edited by Eric Maloney 


Introduction to Pascal 

Buyer's Guide to Business Systems 

Micromatics 

BASIC Scientific Subroutines 
Small-Business Computers 


Introduction to Pascal 
Including UCSD Pascal 

Rodnay Zaks 
Sybex, Inc. 

Berkeley, CA 
Softcover, $14.95 

This book is probably the best 420 
pages about Pascal on the market today. I 
haven’t found another book that is as 
complete and well-written. 

My enthusiasm stems not so much 
from the language described, but from 
the organization and choice of example 
programs. Zaks has avoided the tempta¬ 
tion to write a textbook for advanced 
computer science students. The ex¬ 
amples are clear and illustrate program¬ 
ming approaches you would use in writ¬ 
ing business and scientific programs. 

The author twice slips from the totally 
practical to the theoretical to illustrate 
some principles. The first is a program to 
encipher text with a simple substitution 
algorithm. At a time when experts can¬ 
not agree whether the National Bureau of 
Standards’ complex data encryption 
standard is effective, I’m sure that a 
cipher program based on simple substi¬ 
tution of letters will not truly protect my 
privacy. 

The second fall from grace in the book 
is the inclusion of about ten pages of text 
and program about binary trees with the 
following introduction: “Binary trees are 
used for many purposes. They are used 
in particular when encoding decision al¬ 
gorithms, or analyzing the structure of 
text or data.’’ 

If Zaks had told me instead that the ex¬ 
amples illustrated an important use of 
recursion and dynamic data structures, I 
might have viewed the subsequent pro¬ 
grams in a different light. The problem is 
that the program did nothing more than 



order a set of integers. It told me nothing 
about decision algorithms or analyzing 
the structure of text or data. 

However, to be fair, I must admit that 
my concentration on programs for the 
business environment has prejudiced me 
against tree structures (or any other data 
structure) which reside only in memory 
and are vulnerable to accidental resets. 

With the exception of the two cases I 
have noted, the rest of the book has ex¬ 
amples which are well suited to the text. 
Both the text and examples concentrate 
on problems you are likely to face in 
writing programs for real-world applica¬ 
tions. 

The material on UCSD Pascal is han¬ 
dled well, usually with a discussion and 
examples at the end of the chapter. I like 
having the UCSD material separated 
from the rest of the text, as it cuts down 
my search time when I’m looking for a 


special feature of that dialect of Pascal. 

The size of the book and the com¬ 
plexity of some of the later examples may 
intimidate the Pascal novice. However, a 
short section at the front of the book tells 
the novice how to best use the book. Also, 
a number of exercises (with solutions at 
the back of the book) let you test your 
comprehension. 

The more advanced Pascal user will 
find the book an excellent reference 
source. The table of contents and list of il¬ 
lustrations spam eight pages and will 
allow you to find an example which will 
help you understand almost any pro¬ 
gramming problem you may encounter. 
There are also 11 appendices covering 
the details of standard and UCSD Pascal. 

In summary, I think this is one of the 
best books available on Pascal. The 
author has kept his feet firmly planted in 
the arena of real-world applications. The 
prose is, though rather formal, clear and 
concise. The examples are interesting 
and, with only a few exceptions, illus¬ 
trate problems which must be solved by 
programmers working for more than uni¬ 
versity grade points. 

Mark J. Borgerson 
Corvallis, OR 


Business System Buyer’s 
Guide 

Adam Osborne, with Steven Cook 
Osborne/McGraw-Hill 
Paperback, $7.95 

Where do you go if you’re a business 
owner who realizes his business can 
make more profit if it uses a microcom¬ 
puter, but who also understands that he 
knows next to zilch about buying one of 
the darn things and much less about op¬ 
erating one? 

You go out and buy—and then read- 
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this book. 

The first line in the Business System 
Buyer’s Guide says it all: “This book is 
written for nontechnical people who are 
interested in small computer systems.” 

The basic tone of the book makes you 
feel like you’re sitting across a desk from 
Osborne and Cook. You’ve told them 
you’re in business doing such-and-such 
and want a computer to handle, you 
think, this and that, and you kind of 
figure you can spend so much money. So 
what should you buy? 

The best part is that they do not tell 
you, “Go out and buy an Apple II,” or 
“Buy the new Osborne computer,” or “If 
you can get monthly payments buy at 
Radio Shack.” 

Instead, they make you think. 

They ask you to sit down and define 
your business procedures and problems, 
to put on paper exactly what you do now 
and how it’s handled. You can’t deter¬ 
mine what programs you need until you 
define your own methods of doing things. 
They take it a step further, too, by help¬ 
ing you flowchart your own business/ac¬ 
counting procedures, and you can see— 
perhaps for the first time—a graphic pic¬ 
ture of how your business works. 

As Osborne and Cook note, “Your goal 
is to ensure that all functions (in your 
business) have been accounted for.” And 
you must take these steps—writing down 
what you do—before you even think 
about buying your computer. 

They try to simplify things as they go. 
For instance, it’s hard to evaluate a com¬ 
plex accounting system, with such 
things as accounts receivable and ac¬ 
counts payable and cash disbursements 
and payroll and your general ledger all 
connected, all flowing with information 
from one area to all the others. You can 
perhaps see what’s being done now in 
your own set of books for ail these things, 
but all the entries are made by hand, and 
with the computer they might be done 
automatically. How in the world could 
you ever trace a transaction all the way 
through? 

Osborne and Cook tell you that you can 
get as complex as you wish, but “when 
using small microcomputer systems and 
simple data processing programs, you 
may find that reentering the same infor¬ 
mation twice is simpler and quicker than 
feeding information from one function to 
the next.” 

What they don’t mention is that this 
method of entering data also gives the 
user (your bookkeeper, or yourself) a 
form of real feedback—you can see that 
you’ve posted something to your ac¬ 
counts receivable file, you can see that 
you’ve posted a check both to accounts 
payable and to cash disbursements. You 
know (because you’ve seen) that the data 
has been entered and stored properly. 

The authors work to simplify other 
matters, too. They suggest that you think 
of memory and disk storage not in terms 


of bytes, but in terms of characters. Your 
name is John, and that’s four characters, 
and so on. To “think of stored informa¬ 
tion in terms of files that you might keep 
in a filing cabinet.” To “think of the 
display as. . an indexing system which 
can instantly pull a ledger card from a fil¬ 
ing cabinet and place it on your desk.” 
This is people talk, not computer talk. 

They suggest that, as a final step in ex¬ 
amining your business, you write down 
what output you’ll require and the for¬ 
mat you’d like to have it in. 

All this before even thinking about 
which computer you want to buy. 

They go on to give a description of pro¬ 
gramming languages, and a lot of good, 
easy-to-understand data on what to look 
for in your hardware—keyboard config¬ 
urations, monitors, memory, storage 
media, etc. 

Now, since the average reader of this 
book will not be doing his own program¬ 
ming, Osborne and Cook suggest that 
you start by evaluating the available soft¬ 
ware in terms of what you’ve learned 
about your own business. You now know 
(from the examples you’ve run through) 
exactly how your business works on pa¬ 
per—so the starting point is not to pick 
out a brand of microcomputer and buy 
one, but to determine which computer 
you will get based on what software is 


available now that will handle the proce¬ 
dures you need. 

To help the reader discover what is 
available, a number of charts show a 
complete listing of available software 
packages, which systems they work on, 
where to buy them and their cost. 

I noticed that a few brands of equip¬ 
ment were missing from the descriptions 
—notably, Cado, IBM and Hewlett-Pack¬ 
ard. So I called Adam Osborne and asked 
about it. He was trying, he said, to keep 
the basic systems under $10,000. This 
seems a realistic figure, perhaps about 
what the small businessman (for whom 
this book was written) could and should 
spend. 

The only real deficiency is in the list of 
available printing equipment. For exam¬ 
ple, only one Centronics model is shown, 
out of more than perhaps a half-dozen 
you could hook to your microcomputer. 

This book would have been an easy op¬ 
portunity to push Osborne’s new micro¬ 
computer, which is brand new and looks 
terrific on paper. But, to their credit, the 
authors gave this new computer less 
space than any of the others. 

If you’re a nontechnical person who’s 


interested in a small computer system, 
you won’t find a better investment than 
the Business System Buyer’s Guide. 
Even if it doesn’t fit exactly, and you 
already talk computer, or have your own 
system, or can do some programming, 
you’ll learn a lot from this terrific book. 

Gregory Glau 
Prescott, AZ 


Micromatics 

Steven K. Roberts 
Scelbi Publications 
Hardback, 190 pp. 

This book was written for the electron¬ 
ics technician who doesn’t need to know 
(or possibly care) how the various inter¬ 
nal timing and control signals relate. It 
was written for the electronics technician 
who must use a microprocessor in an in¬ 
tegrated system to interface to the out¬ 
side world. In other words, it picks up 
where the others leave off—at the outside 
world. 

While the microprocessor is not ig¬ 
nored, it is de-emphasized, and viewed as 
one component in a system, rather than 
as an all-important device to which the 
system is appended. 

The author takes an excellent peda¬ 


gogical approach to the subject matter by 
relating the reader’s experience, or “in¬ 
ternal model of the world,” to the text. 
While he assumes that the reader is 
familiar with basic electronic termi¬ 
nology, he also assumes that the reader 
knows little or nothing about micropro¬ 
cessors. 

The author introduces in chapter 2 a 
computer-controlled stereo cassette 
deck. By first describing the basic re¬ 
quired functions in block diagram form, 
the author effectively details the system 
requirements without frustrating the 
noncomputerist reader with a lot of com¬ 
puter jargon. 

Because it would be naive to expect 
any book on this subject to make an ade¬ 
quate presentation and not establish a 
basis for the reader’s comprehension of 
how a computer system operates, chap¬ 
ter 3 gives the reader a first look at the 
hardware. Buses are explained, along 
with logic states, memory types and 
organization, control signals and the like. 
At the end of the chapter, the previous in¬ 
formation is related back to the real- 
world example of the cassette controller. 

Chapter 4 looks at the internal design 


If you're a nontechnical person 
who's interested in a small computer system, 
you won't find a better investment 
than the Business System Buyer's Guide . 
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This book CMicromatic sV ... 
is a welcome change 
from most digital books 
full of jargon and schematics 


of the 8080. The 8080 was chosen, as op¬ 
posed to more advanced chips, because it 
represents one of the major families of 
microprocessors, and most of the others 
are closely related. However, in subse¬ 
quent chapters the Z-80 is used as a de¬ 
sign example. While the transition from 
8080 to Z-80 is relatively easy for the ex¬ 
perienced reader, the author should have 
used one chip or the other. 

While Roberts does not go into a great 
deal of detail on the internal design, the 
chapter provides a good foundation for 
the software discussion, which begins in 
chapter 5. The author alludes to machine- 
language instructions using binary, 
hexadecimal and decimal numbering 
systems, and then quickly moves to as¬ 
sembler language programs as the basis 
for the control network programming to 
be done throughout the text. Through 
judicious use of flowcharts and lots of 
written description, even the uninitiated 
reader can understand the examples. On¬ 
ly a few representative instructions are 
explained and used in the chapter, so the 
reader is not overwhelmed with details of 
instructions, mnemonics and the like. 

Chapter 6 includes two actual pro¬ 
grams, along with detailed explanations 
of what is being done by the programs 
and why. The real world is brought back 
into the picture with a program for the 
cassette controller. Illustrations of the 
controller hardware greatly aid compre¬ 
hension. Since the cassette controller is 
basically a data collector, and since most 
processor-based industrial control de¬ 
vices are basically data collectors, an in¬ 
dustrial data collection network is dis¬ 
cussed in chapters 7 through 9. 

The concept is discussed in chapter 7 
with the aid of many sketches and block 
diagrams. The background (to which a 
majority of readers can probably relate) is 
developed into hardware, complete with 
a very detailed schematic diagram. 
While the schematic is impressive. I’m 
not quite sure why it was so detailed (in¬ 
cluding pin numbers, discrete compo¬ 
nent values, etc.). It seems very unlikely 
that a reader would actually undertake 
construction of the controller. 

Having presented the hardware in 
chapter 8, the author presents a discus¬ 
sion of the software in chapter 9 (the en¬ 
tire assembly-language program, com¬ 
plete with copious comments, is pre¬ 
sented in Appendix C). The book’s con¬ 
tinuity stumbles a little here. All 
mnemonics used in previous assembly- 
language discussions have been based 


on the 8080 instruction set. Suddenly the 
Z-80 instruction set is introduced, along 
with a conversion table (from 8080 to 
Z-80 mnemonics) in Appendix A. There 
would have been less chance for reader 
confusion if the Z-80 had been used as 
the basis for all discussion. 

That complaint notwithstanding, the 
author has done well to put the program 
listing out of the way in an appendix, so 
that the logical flow of the chapter is not 
interrupted. The chapter presents an ex¬ 
cellent discussion of system software 
operation. The discussion is specific 
enough for the interested reader to be 
able to understand actual operation of 
the various program modules, but not so 
specific that the reader loses sight of 
overall system operations. 

The concept of real-time operation, 
developed in the preceding three chap¬ 
ters, is elaborated on again with a differ¬ 
ent example in chapter 10. Some inter¬ 
esting concepts for industrial control are 
presented which the interested reader 
will probably want to pursue further. 

Having discussed only industrial appli¬ 
cations thus far in the book, the author 
presents his personal system in chapter 
11. At first, a discussion of personal com¬ 
puters seems out of place, but given the 
intended audience, it helps to give the 
reader an overview of how the same mi¬ 
croprocessor can be used outside the fac¬ 
tory. 

As any owner of a troublesome micro¬ 
processor system can attest, service 
seems to be an afterthought in any de¬ 
sign. Chapters 12 through 17 are devoted 
exclusively to service—and how to de¬ 
sign for it. These chapters alone make the 
book required reading for anyone about 
to design a digital system. 

This book will probably have mini¬ 
mum appeal to the average hobbyist, but 
will appeal to anyone with a background 
in controls who needs to interface to (or 
design) a digital system. It is a welcome 
change from most digital books full of 
jargon and schematics. 

J. C. Hassall 
Blacksburg, VA 


Basic Scientific Subroutines, 
Vol. 1 

F. R. Ruckdeschel 

Byte Books, McGraw-Hill 

Hardcover, 316 pp., $19.95 

One of the major untapped markets in 
the microcomputer industry is the scien¬ 


tific user. Most research laboratories, 
even small ones, will have one large 
mainframe computer and several small¬ 
er ones, usually for data acquisition and 
analysis. Yet there is a distinct and seri¬ 
ous need for applicable hardware and 
software. Most scientists and technicians 
spend much of their time creating soft¬ 
ware. 

In an attempt to help solve this serious 
problem, Dr. Ruckdeschel has written 
this first in a series of books covering 
some of the more commonly-used math¬ 
ematical techniques in the sciences. Vol¬ 
ume 1 covers topics such as printer plot¬ 
ting routines; arithmetic involving com¬ 
plex variables, vector manipulation, ma¬ 
trix algebra, operations and applications; 
various random number generators; and 
series approximation of transcendental 
functions. 

The book is not written for the casual 
computer user, the games groupie or 
even the businessman with a computer. 
It is specifically written for the engineer, 
scientist, computer scientist or science 
student. It contains a series of subrou¬ 
tines in the BASIC language, with dem¬ 
onstration calling programs and sample 
runs, and a complete description of the 
mathematical principles and types of ap¬ 
plications (with examples) of each pro¬ 
gram. 

To make full use of the book, a prior 
knowledge of the mathematics discussed 
is essential. The user should be familiar 
with complex algebra, vectors and ma¬ 
trices. A knowledge of calculus, while not 
necessary, would be helpful. 

Most of the subroutines in the book are 
those that a scientist or engineer usually 
has to re-invent for himself over the 
years. As a physicist, I have had to devel¬ 
op the printer plot routine, determinant 
of a square matrix, solution of simultane¬ 
ous equations routine, and various Tay¬ 
lor series approximations. Until now, my 
primary standard reference on the sub¬ 
ject has been a worn and dog-eared copy 
of Bevington’s Data Reduction and Error 
Analysisfor the Physical Sciences, which 
has all of its computer programs written 
in the old FORTRAN II, which hardly 
anyone uses anymore. Since most mi¬ 
cros use BASIC, the present volume will 
be much more valuable. 

Programs are presented as a package 
with consecutive line numbers, to be ap¬ 
pended onto an analysis program as 
needed. Many of the subroutines call 
other subroutines within the package, so 
the whole package is needed. The user 
program then calls up subroutines in the 
package. The BASIC used in this book is 
Microsoft BASIC. Copies of the subrou¬ 
tine package are available on disk or tape 
from the author. 

Many programs that would be valuable, 
such as a general regression-analysis, chi- 
square test, correlation analysis and nu¬ 
merical integration, are not presented. I 
can only hope that they will be given 
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DISKDRIVE 
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ATARI SOFTWARE 


CX401 General Accounting.$399.00 

CX402 Accounts Receivable.$399.00 

CX403 Inventory Control.$399.00 

CX404 Word Processor.$119.00 

CX405 PILOT.$68.00 

CX413 MICROSOFT BASIC.$68.00 

CX4101 Invitation to Programming 1.$17.00 

CX4102 Kingdom.$13.00 

CX4103 Statistics.$17.00 

CX4104 Mailing List.$17.00 

CX4105 Blackjack.$13.00 

CX4106 Invitation to Programming 2.$20.00 

CX4107 Biorhythm.$13.00 

CX4108 Hangman.$13.00 

CX4109 Graph It.$17.00 

CX4110 Touch Typing.$20.00 

CX4111 Space Invaders.$17.00 

CX4112 States & Capitals.$13.00 

CX4114 European Countries & Capitals.$13.00 

CX4115 Mortgage & Loan Analysis.$13.00 

CX4116 Personal Fitness Prog.$59.00 

CX4117 Invitation to Programming 3.$20.00 

CX4118 Conversational French.$45.00 

CX4119 Conversational German.$45.00 

CX4120 Conversational Spanish.$45.00 

CX4121 Energy Czar.$13.00 

CX4125 Conversational Italian.— $45.00 


CX6001 U.S. History.$23.00 

CX6002 U.S. Government.$23.00 

CX6003 Supervisory Skills.$23.00 

CX6004 World History.$23.00 

CX6005 Basic Sociology.$23.00 

CX6606 Counseling Proced.$23.00 

CX6607 Principal of Act.$23.00 

CX6608 Physics.$23.00 

CX6609 Great Classics.$23.00 

CX6010 Business Comm.$23.00 

CX6011 Basic Psychology.$23.00 

CX6012 Effective Writing.$23.00 

CX6014 Principals of Econ.$23.00 

CX6015 Spelling.$23.00 

CX6016 Basic Electricity.$23.00 

CX6017 Basic Algebra.$23.00 

CX8106 Bond Analysis.$20.00 

CX8107 Stock Analysis.$20.00 

CX8108 Stock Charting.$20.00 

CXL4001 Education System Master.$21.00 

CXL4002 Basic Computing Language.$46.00 

CXL4003 Assembler Editor.$46.00 

CXL4004 Basketball.$24.00 

CXL4005 Video Easel.$24.00 

CXL4006 Super Breakout.$30.00 

CXL4007 Music Composer.$45.00 

CXL4009 Chess.$30.00 

CXL4010 3-D Tic-Tac-Tow.$24.00 


CXL4011 Star Raiders. $32.00 

CXL4012 Missle Command.$32.00 

CXL4013 Asteroids.$32.00 

CXL4015 TeleLink.$20.00 

Compuhome.$74.95 

Visicalc .$149.00 

Letter Perfect (Word Processor).$119.00 

Source .$89.00 

Atari® Peripherals: 

400 16K.$329.00 

410 Recorder.$59.00 

810 Disk Drive.$449.00 

815 Disk Drive.$1199.00 

822 Printer.$359.00 

825 Printer.$629.00 

830 Modem.$159.00 

850 Interface.$139.00 

Atari® Accessories 

New DOS 2 System.$21.00 

CX70 Light Pen.$64.00 

CX30 Paddle.$18.00 

CX40 Joy Stick.$18.00 

CX85316K RAM.$89.00 

Microtek 16K RAM.$75.00 

Microtek 32K RAM.$169.00 



CBM 8032 $1099 


4016 .$799.00 

4032 .$999.99 

8096 $1795.00 

CBM4022 Printer.$629.00 

Tally 8024 .$1699.00 

CBM C2N Cassette Drive.$69.00 

CBM4040 Dual Disk Drive.$999.00 

CBM8050 Dual Disk Drive.$1349.00 
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$259 


Vic-TV Modual.$19.00 

Vic Cassette.$69.00 

Vic Disk Drive.$ Call 

Vic 6 Pack program.$44.00 


CBM Software 


WordPro3 Plus.$199.00 

WordPro4 Plus.$299.00 

Commodore Tax Package.$399.00 

Visicalc .$149.00 

EBS Accts. Rec./lnventory Interactive Syst_$595.00 

BPI General Ledger.$329.00 

OZZ Information System.$329.00 

Dow Jones Portfolio.$129.00 

Pascal . $239.00 

Legal Time Accounting.$449.00 

World Craft 80.$289.00 

Word Check.$180.00 

Create-A-Base.$180.00 

Power.$89.00 

Socket-2-Me. $20.00 

Jinsam . Call 


Disks 

CX8100 Blank Disk (5).$22.00 

Sycom Blank Disk (10).$29.00 

Maxell Blank Disk (10).$36.00 

Maxell Blank Disk (10).$46.00 

Printers 

Epson MX-70 'v 

Epson MX-80 I 

Epson MX-80 FT > Call for Prices 

Diablo 630 I 

Nec 5530 .$2495.00 

TEC 1500 Starwriter 25cps.$1495.00 

TEC 1500 Starwriter 45cps.$1995.00 


No Risk, No Deposit On Phone Orders, COD or Credit Card, 
Shipped Same Day You Call * _ 


* on all in stock units 

IN PA. CALL: 717-323-7921 


( 800 ) 233-8950 
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is subject to price change and availability without 
notice. Please call between 11 AM & 6 PM. 
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space in future volumes of the series. 

Readers may find some of the pro¬ 
grams less than fully useful. Series ap¬ 
proximations are given for such func¬ 
tions as sine, cosine, log and exponential. 
Most extended BASICs will have these 
functions as part of the interpreter or 
compiler. They will, of course, be useful 
when they are not otherwise present. 
There is a discussion of execution times 
of these series versus the machine coded 
form in the interpreter, and it seems that 
the machine form is always faster. How¬ 
ever, there is also a discussion of preci¬ 
sion in the shortened form of the series, 
where the series is truncated to two or 
three terms, and the coefficients opti¬ 
mized for best fit over some small range. 
In this case, the series approximations 
compare very well, and may actually be 
faster than the machine form, especially 
in a compiler environment. The increase 
in speed is at a sacrifice in accuracy, typi¬ 
cally to about 0.1 percent, as opposed to 
ten-digit accuracy in machine forms. 

The only real problem with the book is 
the price. At $19.95, many scientists will 
probably be willing to spend a little extra 
time writing their own routines. If the se¬ 
ries runs to three volumes, as I expect 
that it will, many scientists will find al¬ 
most $60 to be a substantial investment. 
I would suggest to McGraw-Hill and Byte 
Books that if they were to market the 


book in softcover at $8.95, their sales 
would probably triple. 

Dr. Gordon W. Wolfe 
University of Mississippi 
University, MS 


Small Computers for the 
Small Businessman 

Nicholas Rosa and Sharon Rosa 
dilithium Press 
Paperback, 340 pp., $12.95 

The Rosas’ book is a well-written, com¬ 
prehensive, all-in-one manual for the 
businessman interested in both comput¬ 
ing and succeeding. It will help get the 
absolutely new-to-computers business¬ 
man off to a good start in what computers 
can do for him, and are currently doing 
for his competitors. 

After whetting his appetite, the busi¬ 
nessman who is new to computers will 
probably want to browse through the 
glossary. Terms like dual-in-line, dynam¬ 
ic RAM, turn-key system and loop are ex¬ 
plained in clear, well-written English. 
Combining the trip through the glossary 
with a desire to figure out how a comput¬ 
er will help his particular business will 
provide the reader with an idea of which 
chapter to go into next. 

For instance, if the reader’s business 
needs word processing, there is an excel¬ 


lent chapter which first explains what 
word processing is and what it can do to 
help alleviate business problems. But the 
chapter doesn’t stop there—it goes a step 
further and clearly explains how word 
processors function, what kind of word 
processing equipment a small business 
might need, and most importantly, how 
to go about learning how to use the tool 
once it is purchased. 

Similar chapters are available for busi¬ 
nessmen with preconceived notions of 
needing timesharing or a minicomputer 
or in-house software because the compe¬ 
tition uses them. How to intelligently go 
about shopping for and making purchase 
decisons about these items and services 
also is discussed. 

More advanced or knowledgeable mi¬ 
crocomputer users, such as a hobbyist 
who uses a black box computer he did 
not personally build, will also be interest¬ 
ed in what the Rosas’ book has to offer. 
Most microcomputer owners are inti¬ 
mately familiar only with their own sys¬ 
tem. The Rosas contrast, and point out 
advantages to, many varied systems. 
They also go into sufficient technical de¬ 
tail to give computer users who seldom, if 
ever, peek inside at the hardware a 
chance to understand both how the hard¬ 
ware functions and what makes the dif¬ 
ference between good and bad hardware 
for various business purposes. 
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• Durable formica covered tops, shelf & legs 

• Open back on shelf for cables and ventilation 
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On the whole, this book is one of the 
clearest, most easily digested overviews 
for the business-oriented person looking 
for some explanations into the mysteries 
of small computers. As has so often been 
pointed out, the businessman who de¬ 
cides to “wait a while until the micro¬ 
computer market straightens itself out” 
may be making a decision to go out of 
business if his competitor reaches an un¬ 
derstanding first. 

Kathleen Shoemaker 
Blacksburg, VA 


New and Noted 

The Alternate Source: Volume I. Alter¬ 
nate Source magazine, 1806 Ada St., 
Lansing, MI 48910. Softbound, 300 pp., 
$14.95 plus $2 postage and handling. 
First six issues of magazine devoted to 
advanced applications and programming 
for the TRS-80. 

The Analytical Engine, revised edition. 
By Jeremy Bernstein. William Morrow & 
Company, Inc. Softbound, 132 pp., 
$4.95. This introduction to computers is 
an update of the 1964 edition. 

Beyond Games: System Software for 
Your 6502 Personal Computer. By Ken 
Shier. Byte Books/McGraw-Hill. Soft- 
bound, 433 pp., $14.95. “A comprehen¬ 
sive and definitive guidebook for owners 


of 6502-based personal computers. Be¬ 
yond Games. . .offers a self-contained 
course in structured programming and 
top-down design.” 

Digital Counter Handbook. By Louis E. 
Frenzel, Jr. Howard W. Sams & Co., Inc. 
Softbound, 264 pp., $10.95. The basics of 
how digital counters work. 

50 Programs in BASIC for the Home, 
School & Office. By Jim Cole. ARCsoft 
Publishers. Softbound, 80 pp., $9.95. 
Ready-to-run programs in Pocket-BASIC 
“for businessmen, teachers, students 
and hobbyists.” 

How to Design and Build Your Own Cus¬ 
tom Robot. By David L. Heiserman. Tab 
Books. Softbound, 462 pp., $12.95. How 
to plan, put together and program a cus¬ 
tom-designed artificial intelligence 
machine. 

How to Get Started with CP/M. By Carl 
Townsend, dilithium Press. Softbound, 
128 pp., $9.95. The title says it all, 
doesn’t it? 

Interfacing Microcomputers to the Real 
World. By Murray Sargent III and Richard 
L. Shoemaker. Addison-Wesley Publish¬ 
ing Co. Softbound, 288 pp. Emphasis is 
on the Z-80. 

Introduction to 8080/8085 Assembly 
Language Programming. By Judi N. 
Fernandez and Ruth Ashley. John Wiley 
& Sons, Inc. Softbound, 306 pp., $8.95. 
Microsoft FORTRAN. By Paul M. Chirlian. 


dilithium Press. Softbound, 334 pp., 
$14.95. Introductory text intended for 
first-time users. 

Pascal Programming for the Apple. By 
T. G. Lewis. Reston Publishing Com¬ 
pany, Inc. Softbound, 234 pp., $12.95. 
Discusses features unique to UCSD Pas¬ 
cal. 

Programmer’s Guide to the 1802. By 
Tom Swan. Hayden Book Company, Inc. 
Softbound, 158 pp., $7.95. Assembly 
language primer with assembler. Intend¬ 
ed for the beginner. 

Robot Intelligence with Experiments. By 
David L. Heiserman. Tab Books. Soft- 
bound, 322 pp., $9.95. Experience artifi¬ 
cial intelligence “by watching robot 
thinking at work on your own home com¬ 
puter.” 

67 Ready-to-Run Programs in BASIC: 
Graphics, Home and Business, Educa¬ 
tion, Games. By Wm. Scott Watson. Tab 
Books. Softbound, 182 pp., $6.95. No¬ 
body comes up with longer titles than 
Tab. Programs use TRS-80 Level I BASIC. 
6809 Microcomputer Programming and 
Interfacing with Experiments. By An¬ 
drew C. Staugaard, Jr. Howard W. Sams 
& Co., Inc. Softbound, 272 pp., $13.95. 
Taming Your Computer. By Jerome 
Kanter. Prentice-Hall. Hardbound, 246 
pp., $17.95. How business and profes¬ 
sional people can get the most from their 
computer systems. 
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• CHROME is the perfect back-up for disk — low cost, very low error rate 

• Twice as secure during EMPs, power failures, & other malfunctions 
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routines with documentation. They’re in R/S Level II Basic, some very 
sneaky. 

True digital transfer plus premium tape makes us the acknowledged prime 
duplicator of software for T.I., OSI, and all the Tandy, Apple, Pet, Atari, 
& fast formats. Write for further information, or call 203-853-3641. 

*™ Reg COOK LABORATORIES, INC. 

375 Ely Avenue Norwalk, CT 06854 

Oldest in DIGDUP, newest in SOAP 
(If you don’t know what SOAP stands for, place an order!) 


START YOUR OWN 
COMPUTER CO. 


We have the manuals that tell you how. 

HOW TO START YOUR OWN SYSTEMS HOUSE $36. 

6th edition. March 1980 

Written by the founder of a successful systems house, this fact-filled 220-page 
manual covers virtually all aspects of starting and operating a small systems 
company It is abundant with useful, real-life samples: contracts, proposals, 
agreements and a complete business plan are included in full, and may be used 
immediately by the reader 

Proven, field-tested solutions to the many problems facing the small systems 
house are presented. 

HOW TO BECOME A SUCCESSFUL COMPUTER $28. 

CONSULTANT 

by Leslie Nelson. 2nd revised edition. Jan 1981 

Independent consultants are becoming a vitally important factor in the 
microcomputer field, filling the gap between the computer vendors and 
commercial/industrial users. The rewards of the consultant can be high: 
freedom, more satisfying work and doubled or tripled income. HOW TO 
BECOME A SUCCESSFUL COMPUTER CONSULTANT provides 
comprehensive background information and step-by-step directions for those 
interested to explore this lucrative field. 


FREE-LANCE SOFTWARE MARKETING $30. 

by B. J. Korites, 3rd edition, June 1980 

Writing and selling computer programs as an independent is a business 
where • you can get started quickly, with little capital investment • you can do 
it full time or part time • the potential profits are almost limitless. Since the 
demand for computer software of all kinds is growing at an explosive rate, the 
conditions for the small entrepreneur are outstanding 

Send check, money order, VISA or Master Charge #. Publisher pays 4th class 
shipping Add $1.00 per book for UPS shipping. For faster shipment on credit 
card orders call (201) 783-6940 

ESSEX PUBLISHING CO. Dept i ^ 327 

285 Bloomfield Avenue • Caldwell, N.J. 07006 


^See List of Advertisers on page 210 
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READER REVIEWS 

SS-50 

Interface 


Inexpensive 
Serial Board 
From CSC 


CSC SI-1 Serial Board 

Every SWTP user who has acquired a 
high speed printer, terminal, or modem 
knows one of the design limitations of the 
MP-S serial interface: it does not provide 
the necessary handshaking signals for 
high speed serial transmission. Some 
modifications have been described in 
Microcomputing (“Dynamic Duo“ by Dr. 
P. Vijlbrief, May 1980, p. 188), but these 
require additions to the MP-S. Gimix of¬ 
fers a very good single serial port, but the 
$88 price will put it out of the range of 
many home users. 

Computer Systems Consultants (1454 
Latta Lane. Conyers, GA 30207) provides 
a painless alternative. Their SI-1 serial 
board provides two RS-232 signals for 
transmit-and-receive, optional TTL 
signals and the standard handshaking 
signals RTS. CTS and DCD. The SI-1 is 




Photo 1. The CSC SI-1 bareboard with 
the documentation. This is what is re¬ 
ceived for $10. 


designed around the 6850 ACIA and oc¬ 
cupies a single 30-pin I/O slot on the 
SWTP. 

The CSC bareboard is priced at $10. 
While a kit is not available, careful shop¬ 
ping for parts will keep the total cost at 
around $25. The board is single-sided 
with no solder masking or labels on the 
component side. There is no component 
placement layout other than that provid¬ 
ed on the foil traces. In several cases parts 
must be traced from the schematic to en¬ 
sure proper placement. Several diodes 
are required for RS-232 operation, but 
none is specified. These can be any of the 
general-purpose small signal types such 
as the 1N4148. 

The 1488 IC can be damaged if your 
system’s - 12 V line runs high. You must 
insert a 12 V zener diode and resistor be¬ 
tween the - 12 V bus and the 1488 IC. 
There is ample prototyping area on the 
board so this will create no problems. 
Otherwise the documentation is clear. It 
provides assembly instructions and a 
schematic, and lists the available options 
of the board. 


The SM’s real advantage is its versa¬ 
tility. Options can be selected by jump¬ 
ers. In the future, if your needs change, it 
is a simple matter to change a few jump¬ 
ers and reconfigure the board. You can 
select either a single set of TTL channels 
or dual RS-232 channels. Since there is a 
single ACIA on one port, think of it as a 
dual-port interface as used on the new 
6809 systems. The secondary data in and 
data out lines provide the same informa¬ 
tion as the primary channel. This lets 
you use two terminals, keyboards or a 
terminal and a printer on the same port 
with the same data. 

Because of the flexibility, the SI-1 has 
many jumpers. Plan ahead when assem¬ 
bling the board and place the jumpers in 
an orderly manner. 

All I/O connections go to a single 16-pin 
DIP header. This makes it easy to attach 
a D connector on the back of the com¬ 
puter and does not require an expensive 
double D connector extension. □ 

Dennis Doonan 
Racine, WI 



Photo 2. The completed CSC SI-1 interface set for RS-232 operation. The jumpers 
have been placed on the back side. The empty socket in the upper left corner is the 
16-pin DIP header for the I/O connections. 
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KB BOOK NOOK 


FOR TRS-80* 
OWNERS ONLY! 

THE NEWEST PERIPHERAL 
FOR THE TRS-80* 


The Encyclopedia for the TRS-80*, published by 
Wayne Green Books, is a ten-volume reference work 
that is absolutely packed with programs and articles 
carefully selected to help you make the most of your 
microcomputer. The volumes of the Encyclopedia 
can be considered an extension of the documentation 
that came with the TRS-80*, offering a continual 
supply of information and ideas that will help you 
realize the full potential of your TRS-80*. Each vol¬ 
ume contains material on programming techniques, 
business, games, tutorials, utilities, and interfacing. 

Unlike conventional encyclopedias, the Encyclopedia 
for the TRS-80* will never become stale or out of 
date. That's because the volumes of the Encyclopedia 
are being issued one at a time, over a period of 
months. This means that each new volume will 
reflect the latest developments and discoveries, mak¬ 
ing this a living encyclopedia for TRS-80* users. 

Here’s a sample of what’s included in Volume 1: 

• Four Graphics Methods. Improved techniques for 
dealing with the TRS-80’s low resolution graphics. 

• TTY Interface. Build an interface, hookup a 
Teletype to a TRS-80. 

• The President Decides. A thrilling simulation that 
lets you make decisions as if you were President of 
the United States. 

• Measure Instructional Effectiveness. Many pro¬ 
grams teach or tutor: this one helps determine the 
effectiveness of the lessons. 

• The Invoice. A program for small businesses which 
produces custom invoices. 

• Punch Out Your Disks. Double your disk storage in 
seven easy steps. 

• TRS-80 is a trademark of the Radio Shack Division of Tandy Corp. 


ORDERING INFORMATION 
HARDCOVER SERIES SOFTCOVER SERIES 

EN8101 VOL. 1 19.95 EN8081 VOL. 1 10.95 

EN8102 VOL. 2 19.95 EN8082 VOL. 2 10.95 


*Use the order card in the back of this magazine or itemize your order on a separate 
piece of paper and mail to Kilobaud Microcomputing Book Department • Peterborough 
NH 03458. Be sure to include check or detailed credit card information. 

No C.O.D. orders accepted. All orders add $1.00 handling. Please allow 4-6 weeks for 
delivery. Questions regarding your order? Please write to Customer Service at the 
above address. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 


Complete your 
computer installation 
with our 24 Hour 



Analog 
Computer 
Clock 


Clh s quartz 
accuracy, bold 
face clock (15" in 
diameter) is 
GUARANTEED free of 
defects for 18 months. 

It’s battery operated... 
and we include the 
battery for only $38.95 


Call toll free: (800) 645 • 3955 

Charge it on Mastercard or Visa 

lnNYState,call(516) 378-5373 



1597 Grand Avenue, Baldwin, NYU 510 


^114 


Also check our low prices on Qume, Diablo & Verbatim diskettes, 
library cases, computer ribbons, print wheels and many other quality 
accessories for the hobbyist or businessman. 


SAVE 

s$s 


TRS-80 


SAVE 

$$$ 


MICROCOMPUTERS 

CALL US... 
SAVE MONEY 



Model II 
64 K 

$3325.00 
Full 3 
Month 
Warranty 


CALL COLLECT: 

512-689-5536 
Master Electronics, Inc. ^ 2 


154 N . 5th, Raymondville, Tx. 7 8580 



Form F48 Provided 


IPi m 

Standard Warranty On Merchandise 



Authorized TRS-80 Dealer. Store #F-723 


y'See List of Advertisers on page 210 
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PERSPECTIVES 

(from page 242) 

cause managers to obtain larger equip¬ 
ment than is needed for the job at hand 
and to spend unnecessarily. Wasting 
money somehow never hurts prestige; it 
actually enhances it. 

That works against small computers. 
They are not as pretentious as the larger 
systems; while at the same time they are 
not compact enough for desktop use. 
(You cannot clutter up a desk with a mi¬ 
crocomputer, monitor, disk drive and 
printer, and leave room for much else.) 

Those who obtain the larger equip¬ 
ment may be discarding it sooner than 
they expect, and the knowledgeable 
manager will pick up his larger “prestige” 
system cheaply later on, while he obtains 
his microcomputer for that heavy work 
in the back office now. As the costly 
equipment becomes quickly outmoded, 
prestige value will soon disappear and 
the costly equipment will soon become 
an embarrassment. 

It is probably inevitable that you are 
going to see microcomputers in front of¬ 
fices before you see them elsewhere. 
Managers will slowly learn that the mi¬ 
crocomputer is more of a practical pro¬ 
duction machine than it might seem. 
The heavier the clerical load, the more 
work it will do. The paybacks will be 
greatest in the back offices and in the pro¬ 
duction areas, which are most neglected 
by central data processing systems. 
Whereas out-front microcomputers may 
be a convenience and a conversation 
piece, elsewhere they will become part of 
the machinery of productivity. They arc 
already being used to run machines, 
monitor lighting and heat, and handle 
other chores, in addition to desk work. 

At a time when productivity improve¬ 
ment is beginning to become a national 
priority, those companies which make 
good use of micros, both in front and back 
offices, will get their share of respect 
without wasteful expenditures. 

Some of the obvious benefits of micro¬ 
computers are hardly evident to a casual 
observer. The most mundane applica¬ 
tions may save the most money. For ex¬ 
ample, used with a printer, what other of¬ 
fice machine can handle all the work of a 
spreadsheet or ledger sheet and produce 
the final copy in typed format? It is sur¬ 
prising that microcomputers are not be¬ 
ing used much for such applications. 

All of this is quickly recognized by the 
people who do the actual work, but it 
may escape the people who obtain the 
equipment, even if they count the key¬ 
strokes and prove the savings to them¬ 
selves. 

The bottom line here is that micros are 
labor savers like ordinary adding ma¬ 


chines were. But labor savings are not al¬ 
ways popular; prestige is. 

Since microcomputers will do away 
with drudgery jobs, managers who see 
their prestige reflected in the number of 
people who work for them will quickly 
conclude that the micros have no appli¬ 
cation to their particular operations. 
Likewise, some manufacturers who hold 
allegiance to larger, older data processing 
equipment are deeply committed to not 
being displaced by the microcomputer. 


In a few years 
microcomputers will be 
as commonplace 
as the telephone. 


The Choice Is Yours 

Many data processing people are really 
captives of the larger companies which 
supply or rent them equipment, and, 
above all, who supply them service. Of¬ 
ten the equipment is not compatible with 
anyone else’s system. (Lack of compati¬ 
bility of equipment is another situation 
which can discourage a manager from 
going to a new microcomputer.) 

When larger systems are eventually 
displaced, jobs will change. The old pro¬ 
gramming languages will be replaced by 
languages which use the programmer 
and the computer more efficiently. Good 
programmers are already busy learning 
the new languages. 

Another obstacle to wider use of micro¬ 
computers is the feeling among manag¬ 
ers that data processing systems never 
saved any money. This might go back to 
programming done in too much of a hur¬ 
ry to meet a deadline, by someone under 
more pressure to get the job done than to 
reduce work for others, and who was 
probably not trained as an efficiency or 
industrial engineer. These conclusions, 
however, also ignore the effect of the su¬ 
perior information which comes from 
data processing upon the success of the 
company. 

It is true that large data processing sys¬ 
tems require costly staffs and facilities. It 
is also true that managers may not get 
the full value out of any computer sys¬ 
tem. A manager needs to buy and use his 
system wisely. One benefit of microcom¬ 
puters is that they do not require expen¬ 
sive facilities and staffs. 

Advances in equipment may catch a 
buyer off guard. Plenty of people have 
bought equipment from companies which 
no longer exist. Buyers of any computer 
system need to be especially careful. The 
safest haven is the microcomputer, which 
represents the least investment. 


It is easy to think you need a lot more 
equipment than is actually necessary to 
do the job, based on out-of-date (last 
year’s, or even last month’s) information. 

A purchaser of equipment who has 
done his homework, and who is qualified 
to make a good choice, may wait six 
months to a year, while a manager who 
suddenly catches a glimpse of one partic¬ 
ular application may be swept off his feet 
and spend far more than is necessary to 
do far less than he should be doing. 

Another manager may not obtain any 
equipment at all. There arc many rea¬ 
sons to avoid a decision. A lot of people 
are going to make bad choices, and at a 
certain level a manager may not be popu¬ 
lar after a bad choice. The choice is unde¬ 
niably difficult; I struggled with the deci¬ 
sion six months before I bought a com¬ 
puter just for my own needs. 

During this shakeout period for micro¬ 
computers, some manufacturers will not 
be here next year, when new companies 
will be introducing new equipment. Yet 
the manager who fails to act will do the 
most damage to his company. 

When I found I needed to buy a com¬ 
puter to stay literate and competent as an 
industrial engineer (this field is rapidly 
changing), I resigned myself to spending 
$1200-31400 for the microcomputer, 
plus more later for a printer. I began to 
modify our household budget in anticipa¬ 
tion. Finally it became possible to obtain 
both small computer and printer for 
under $1000. With careful programming 
it will serve well, but I realize this equip¬ 
ment may be obsolete in five years. 

For those who are about to purchase a 
microcomputer, whether for themselves 
or for their businesses, the safest pur¬ 
chase will be made after a good deal of 
reading, a course in BASIC, some work 
with somebody else’s equipment, attend¬ 
ing a few shows and plenty of conversa¬ 
tion with others. 

You should discount any game image 
you may have about the company that 
manufactures a microcomputer and go 
by their reputation with the people who 
know about their equipment, especially 
teachers, who are in general better in¬ 
formed than people in industry, because 
they use them in the classroom. 

In a few years microcomputers will be 
as commonplace as the telephone and 
the choices will not be so hard. Most peo¬ 
ple cannot afford to wait that long if they 
do not want to become obsolete in their 
line of work. In a few years another gener¬ 
ation will be out of school to replace any¬ 
one who has not kept up to date. 

Managers with imagination, vision and 
perseverence will not be held back. One 
such manager solved his problem neatly 
by sending most of the people in his de¬ 
partment, including himself, to a course 
in how to use microcomputers. Then, to 
get things moving, he leased two com¬ 
puters. He will not become obsolete, I 
suspect. □ 
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WE ARE MOVING TO 
LARGER QUARTERS! 

Thank you... 

... for making our expansion possible and for 
helping make us the leading distributor 
of microprocessor systems, terminals 
and printers. 

We are showing our appreciation by 
producing a special catalog with thousands 
of items at greatly reduced prices. 

Call or write today. 

Help us move our inventory before we have 
to move it. 


••••••••••••••••••••••••••••I 

MiniMicroMart, Inc. 

943 W. Genesee St. 

Syracuse, New York 13204 
(315)422-4467 
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CALL US TODAY FOR 
SPECIAL SYSTEM 
PACKAGE PRICES... 

Now is the time to buy a complete 
system of your choice... 

• CROMEMCO SYSTEM 2 

• DYNABYTE 

• NORTHSTAR 

• SUPERBRAIN 

Complete with printer and software. 

READY TO USE!!! 

Participate in our expansion sale. 

MiniMicroMart is moving to larger quarters to serve 
you with a larger staff and with the largest 
inventor/ of systems and peripherals. 
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MiniMicroMart, Inc... 

943 W. Genesee St. 

Syracuse, New York 13204 
(315) 422-4467 


Best Prices 

and Oelii/er ul 


CPU BOARDS 

(assembled unless noted) 


SUPERBRAIN 


by Intertec 



Self-contained computer with dual disks and 
two RS232C ports. Complete with CP/M 2.2. 


64K Double Density, List $3495.$2869 

64K Quad Density List $3995.. SPECIAL $3395 

VIDEO TERMINALS 

INTERTEC EMULATOR, List $895.$ 749 

INTERTUBE III, List $895.ONLY 749 

SOROC IQ 120, List $995.SPECIAL 729 

SOROC IQ 130, List $699 . 599 

SOROC IQ 135, List $1095.749 

SOROC IQ 135 G, List $1195. 799 

SOROC IQ 140, List $1495.1149 

HAZELTINE ESPIRIT, List $695.NEW 595 

HAZELTINE 1410, List $900.CALL 

1420.CALL 

1500, List $1225.CALL 

1510, List $1395.CALL 

1520, List $1650.CALL 

TELEVIDEO 910, List $695 .NEW CALL 

912C, List950.CALL 

920C, List $1030.CALL 

950C, List $1195.NEW CALL 

PRINTERS 

ANADEX DP-8000.$ 849 

DP-9500, List $1650. 1349 

DP-9501, List $1650. 1349 

PAPER TIGER IDS-445, List $995 . 695 

PAPER TIGER IDS-445G, 

w/graphics op., incl. buffer, $1195. 789 

PAPER TIGER IDS-460, List $1094 . 919 

PAPER TIGER IDS-460G, List $1394. 1139 

PAPER TIGER IDS-560, List $1295.$1089 

PAPER TIGER IDS-560G, List $1395. .1169 

NEC Spinwriters.CALL FOR PRICE 

TELETYPE 43 KSR/WRS232. 1087 

CENTRONICS 

730-1 parallel interface. . . . NEW LOW $ 599 

730-3 RS232-C.649 

737-1 parallel interface.799 

737-3 RS232-C.849 

739 w/graphics, List $999 . 829 

779 w/tractor. List $1350 . 799 

RS232 Serial.1595 

704-9 w/tractor, parallel, VFU, 

List $2350. 1695 

Tl 810 Basic, List $1895. 1595 

810/serial 8- Centronics-style parallel 

interface, List $1940. 1635 

810 w/full ASCII (U/LC), VERTICAL 

Forms Control, Compressed Print.1795 

Tl 820 RO, Basic, lower case.1695 

TI820KSR, List $2165. 1795 

Tl 745, List $1695. 1399 

AXIOM IMP I. 699 

OKI DATA Microline 80, List $949 . 499 

RS232 Serial Interface. 99 

tractor feed option. 109 

OKI DATA Microline 82 . 679 

OKIDATA Microline 83. 1069 


NORTH STAR HORIZON 

CALL 

FLOPPY DISK SYSTEMS 


NORTH STAR MDS-A-D, List $899 .... $ 749 

MDS-A-Q, List $1099 . 898 

THINKER TOYS Discus 2D 

Discus 2D, single drive,DD,List$1095.. $ 898* 

Discus 2D, dual-drive,List$1875.$1549* 

Discus 2&2, A&T, 

DD, double sided, List $1395.$1169 

Dual Discus 2&2, A&T, List $2495.$2099* 

•Now includes CP/M 2.2 and Microsoft Basic 


HARDDISKS 



M10,10 Mbytes, List $3695.$3095* 

M26, 26 Mbytes, List $4495. NEW LOW $3795* 

PROM PROGRAMERS 

SSM PB1 Kit.$ 152 

SSMPB1, A&T, List.225 

SD Computer Prom 100 Kit.199 

SD Computer Prom 100, A&T, List.264 

FLOPPY DISK 
CONTROLLER BOARDS 

Cromemco 16FDC, double density 

disk controller, List $595.$ 499 

NORTH STAR, DD Controller, List $565. . . 479 

Disk Jockey 2D, A&T, List $399 . 329 

SD Versafloppy I,Kit, List $284 . 239 

SK Versafloppy I, A&T, List.CALL 

Versafloppy II, DD Kit, List $413.349 

Versafloppy II, A&T, List.CALL 

DELTA double density, A&T.345 

CONDUCTOR, double density, A&T.269 

INTERSYSTEMS FDC-2, A&T.CALL 

MICROMATION Doubler, DD A&T.429 

TARBELL Floppydisk, SD, Interface Kit... 199 
double density, A&T, List $495 . 444 

ESCON CONVERSION 
FOR IBM SELECTRIC 

Complete with microprocessor controller and 
power supply. Factory built. User installs sole¬ 
noid assembly or it can be done at Escon 
factory for $100. 

Parallel (TRS-80, Sorcerer, etc.) $575... $ 514 


RS232 Serial, List $599 . 534 

TRS-80 Cable.25 

CALIFORNIA COMPUTER 
SYSTEMS 

Z80 CPU BOARDS, List $299.$ 269 

DISK CONTROLLER 2422, 

with CPM, List $399 . 359 

16K STATIC, A&T, List $349. 95 . 259 

32K STATIC, List $710.599 

64K DYNAMIC BOARD, List $699 . 499 


NORTH STAR Z80A 

(ZPB-A/A), List $299.$ 254 

CROMEMCO 4MHz (ZPU-WI, List $395 . 335 

4MHz (SCC-W), List $495.382 

INTERSYSTEMS (formerly Ithaca Audio) 

MPV-80,4 MHz, List $395.349 

SSM CBI8080, A&T, List $252 . 214 

CB2 Z-80, A&T, List $344.289 

CB2 Kit, List $260 . 219 

DELTA Z-80, with I/O.289 

SD SBC-100 ASM, List $413.349 

SBC-100 KIT, List $341.289 

SBC-200 ASM, List $471.399 

SBC-200 Kit, List $373 . 317 


MEMORY BOARDS 
32K SD EXPANDO RAM KIT 

CALL FOR PRICES 

NORTH STAR 16K Dynamic RAM Board 


A&T (RAMI-16-A/A, List $499.$ 399 

32K A&T (RAM-32/A), List $739 . 599 

CROMEMCO 16KZ-W, List $495 . 419 

64KZ-W, List $1495. 1269 

MEMORY MERCHANT 
16K Static-4 MHz.159 


MEASUREMENT SYSTEMS & CONTROLS 

(Guaranteed performance, 
inclu. labor/parts 1 yr.) 

DM6400 64K Board w/all 64K, List $795 . 599 


DM4800 with 48K, List $695.650 

DM3200 with 32K, List $595 . 509 

DMB6400 64K Baord w/all 64K 799 

DMB4800 with 48K.789 

INTERSYSTEMS 

(formerly Ithaca Audio) 

8KStatic2MHz, A&T, List$165.$ 149 

64K Dynamic, List $995 . 849 

CALIFORNIA COMPUTER 

16K Static, A&T, List $349.95.$ 269 

VIDEO BOARDS 

I/O Mapped 

SD COMPUTER VDB-8024, 

Kit, List $437.$ 369 

Assembled, List $556 . 469 

XITEX SCT-100K, Kit.ONLY 169.95 

SCT-100A, Assembled, List $215.189.95 

SSM VB2 I/O, Kit, List $199.169 

Assembled & Tested, List $269. 229 

VIDEO BOARDS 

(continued) 

MEMORY MAPPED 

SSM VB1C, 16x64, Kit, List $179.$ 152 

Assembled & Tested, List $242 . 206 

SSM VB3, 80-Char, 4 MHz, 

Kit, List $425 . 359* 

4 MHz, A&T, List $499 . 424 

* Subject to change 


NEW CROMEMCO 
16FDC DOUBLE DENSITY 
DISK CONTROLLER 

List $595.OUR PRICE $499 


F.O.B. shipping point. All prices subject to change and all 
offers subject to withdrawal without notice. Advertised prices 
are for prepaid orders. Credit card and C O D. 2% higher. 
C.O.D. may require deposit. 

- WRITE POR FREE CATALOG - 


» Mini Micro Mart, Inc. « 

943 W. Genesee St. Syracuse, New York 13204 (315) 422-4467 
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PERSPECTIVES 

Changing 

Times 


By Martin Klaver 

Will Computers 
Soon Outnumber 
Telephones? 


"The appearance of cheap, powerful 
and versatile microcomputers is a techni¬ 
cal change with enormous and wide¬ 
spread implications, comparable in im¬ 
portance to the harnessing of electricity 
or even to the invention of steam 
engines." These are the words of Sir 
Charles Carter, chairman of the advisory 
committee of the Policy Studies Institute 
of London (from "Microprocessors in 
Manufactured Products," Policy Studies 
Institute, London, England). 

To many, these words will doubtless be 
met with a good deal of resistance. The 
full implications of great technological 
changes are not usually apparent to all in 
the early stages of development. 

Many managers view the microcom¬ 
puter as just a new version of drab old 
data processing systems used to calcu¬ 
late payrolls. They do not yet apprehend 
the potential from placing problem-solv¬ 
ing capabilities in the hands of individu¬ 
als at very low cost. Since most jobs now¬ 
adays involve mental exercises, micro¬ 
computers will change most of our jobs, 
and possibly eliminate much of our work. 
This means that if you don’t know how to 
use one, you may become obsolete at 
your work. 

Even for those managers who do appre¬ 
hend some of the potential of small mi¬ 
crocomputers, it may not be altogether 
attractive to them to put all that problem¬ 
solving capability in the hands of some 
subordinate who may eclipse them in 
accomplishment. 

Barriers 

The most important obstacle to gener¬ 
al acceptance is lack of knowledge about 
microcomputers. The new technology 
has developed so fast that chip is still a 
strange word to many otherwise well-in¬ 
formed people, and even a programmer 


Martin Klaver (108 Eastmont Lane, 
Sicklerville, NJ 08081) is an industrial 
engineer responsiblefor special projects 
and planning. 


working in a large data processing sys¬ 
tem may not know much about the new 
small models which have so suddenly 
come on the scene. 

In contrast, those coming out of school, 
to whom the microcomputer may have 
actually been a teacher, may find a pro¬ 
gramming language part of their every¬ 
day language and regard the microcom¬ 
puter as they do the telephone—an irre¬ 
placeable part of their lives. 

Before purchasing a computer, you 
must invest a great deal of time in learn¬ 
ing about your purchase, and many man¬ 
agers may not be willing or able to invest 
that time. 

Probably the biggest threat to a man¬ 
ager is that microcomputers demand a 
new literacy he may not possess. Some 
will never master the language of com¬ 
puters. 

Rather than face this fact, some man¬ 
agers may regard the microcomputer as 
just a game machine, an impression un¬ 
fortunately shared by part of the micro¬ 
computer industry itself. 

Of course, playing games with comput¬ 
ers is a valuable learning experience, too. 
The effectiveness in cutting costs in a 
business and getting the most for your in¬ 
vestment in computers depends precise¬ 
ly upon just how much you know and 
have used computers. It takes a while to 
become well informed and to understand 
the capabilities, and many managers will 
never make the effort needed to become 
competent enough to make intelligent 
choices. 

Above all, anyone who really wants to 
understand what he can do with a micro¬ 
computer cannot avoid learning at least 
one computer language, especially BA¬ 
SIC or Pascal. Without a language you 
cannot know enough of computer capa¬ 
bilities to make good use of a computer. 
Dependence upon others for this exper¬ 
tise may cost heavily and lessen effec¬ 
tiveness. 

To illustrate the importance of learning 
about microcomputers, ask yourself the 
following question: "In what other field 


has this absurd turnabout occurred: 
Two-to-five-year-old publications are 
selling for premium prices, while two-to- 
five-year-old equipment is going for a 
fraction of its original price?" Recently I 
could have bought a large, slightly used, 
heavy-duty printer for a central data pro¬ 
cessing system at less than the cost of 
two dozen copies of a leading publication 
covering two years. I could have bought a 
brand new printer for only $200. Of 
course, the old unit was obsolete and 
nowhere near as useful to me as a new 
1981 printer. I would have needed a 
truck to get the older printer home. 

The information on how to use the new 
microcomputer hardware has become 
more valuable than the equipment it is 
replacing. What the micros have done to 
large equipment value is a little like what 
small cars have done to large car values. 

Any manager who has begun to read 
on the subject of microcomputers is on 
the right track. But, here again, there are 
obstacles to discourage the manager. 
Many books are badly written. Some 
computers have poor documentation. 
However, I have found that there is plen¬ 
ty of excellent material available, and if 
you talk to students and teachers and 
others browsing for books, the learning 
experience will be made easier and the 
pitfalls will be avoided. 

It is well to note that one book on a com¬ 
puter language probably will not be 
enough. Since the applications of a com¬ 
puter language are so diverse, two books 
on BASIC may have only 25 percent in 
common. 

A more immediate barrier to wide¬ 
spread use of microcomputers is the re¬ 
luctance to try one out and see what it 
will do. Obviously, if a manager does not 
work with a microcomputer he cannot 
know what it will do for him. 

Prestige 

Another important factor in accepting 
microcomputers is prestige. Prestige can 
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Compare our prices with 
anv in the magazine. 


We win. 

INTEGRATED 
COMPUTER SYSTEMS 


MODEMS 


NOVATION CAT ACOUSTIC MODEM .145.00 

NOVATION D-CAT DIRECT CONNECT MODEM ... 155.00 
NOVATION AUTO-CAT AUTO ANSWER MODEM . . 229.00 

NOVATION APPLE-CAT . 369.00 

UDS103LP DIRECT CONNECT MODEM.175.00 

D.C. HAYES MICROMODEM II (Apple) . 299.00 

D.C. HAYES 100 MODEM ($-100).319.00 

D C. HAYES STACK Smart Modem (RS 232) . 249.00 

LEXICON LX-11 MODEM.115.00 


CALIF. COMPUTER SYSTEMS 


S-100 BOARDS 

2200A MAINFRAME . 349.00 

2032A 32K STATIC RAM. 599.00 

2065C64K DYNAMIC RAM . 499.00 

2422 FLOPPY DISK CONTROLLER & CP/M. 339.00 

2710 FOUR SERIAL I/O . 245.00 

2718 2 SERIAL/2 PARALLEL I/O . 265.00 

2720 FOUR PARALLEL I/O.189.00 

2810 7-80 CPU . 249.00 


ITHACA INTERSYSTEMS . CALL 

ALTOS. CALL 

ZENITH 789 . CALL 

CALIF. COMPUTER SYSTEMS . CALL 

MORROW DESIGNS . CALL 


16 K RAM KITS 


NEC 4116 200 ns . 17.95 

DISKETTES 

MD 525-01.10.16 . 26.50 

MD 550-01.10.16 44.50 

MD 577-01.10.16 . 34.80 

MD 557 01.10.16 . 45.60 

FD 32 OR 34 -9000 . 36.00 

FD 32 OR 34 -8000 . 45.60 

FD 34-4001 . 48 60 

VISTA COMPUTER CO. 

APPLE 40 Track Drive A40 (163 KBytes) . 389 00 

APPLE 80 Track Drive A80 (326 K Bytes). 549.00 

APPLE 160 Track Drive A160 (652 K Bytes) . 799.00 

APPLE 80 Column Card . 329.00 

APPLE 8 Inch Disk Drive Controller . 549.00 

PRINTERS 

ANADEX DP 9000 1195.00 

ANADEX DP 9001 . 1195.00 

ANADEX DP 9500 1295.00 

ANADEX DP 9501 . 1295.00 

CENTRONICS 739 . 765.00 

C-ITOH 25 CPS PARALLEL . 1440.00 

C-ITOH 25 CPS SERIAL . 1495.00 

C-ITOH 45 CPS PARALLEL . 1770.00 

C-ITOH 40 CPS SERIAL . 1870.00 

C-ITOH TRACTOR OPTION . 175.00 

EPSON MX-80 . $CALL 

EPSON MX 80 r/T .$CALL 

EPSON MX-100F/T . $CALL 

IDS-445G PAPER TIGER . 795.00 

IDS-460G PAPER TIGER . 1149.00 

IDS 560G PAPER TIGER . 1495.00 

INFOSCRIBE 500 9X9. 150 CPS 

(TI-810 REPLACEMENT) . 1495.00 

MALIBU 165 PARALLEL PRINTER.1995.00 

MALIBU 165A PARALLEL PRINTER (Apple) . 1995.00 

MALIBU 200 DUAL MODE.2995.0fi 

NEC SPINWRITER 5510 SERIAL RO. ... 2595.00 

NEC SPINWRITER 5530 PARALLEL RO .2595.00 

NFC SPINWRITER 5500 D SELLUM OPTION.2795.00 

NEC SPINWRITER 3500 SELLUM OPTION .2195.00 

OKIDATA MICROLINE 80 . 399.00 

OKIDATA MICROLINE 82 . 599.00 

OKIDATA MICROLINE 83 . 795.00 


APPLE HARDWARE 


VERSA WRITER DIGITIZER.219.00 

ABT APPLE KEYPAD . 119.00 

MICROSOFT Z-80S0FTCARD . 299.00 

MICROSOFT RAMCARD . 170.00 

ANDROMEDA 16K CARD . 170.00 

VIDEX 80X 24 VIDEO CARD . 299.00 

VIDEX KEYBOARD ENHANCER . 99.00 

M & R SUPERTERM 80 X 24 VIDEO BOARD . 305.00 

NEC 12" GREEN MONITOR . 235.00 

SANYO 9" MONITOR (B&W).179.00 

SANYO 12" MONITOR (B&W) . 230.00 

SANYO 12" MONITOR (GREEN) . 240.00 

SANYO 13" COLOR MONITOR . 429.00 

TEECO 12" HIGH RES GREEN MONITOR .179.00 

SSM AIO BOARD (INTERFACE) A&T.165.00 

SSM AIO BOARD (INTERFACE) KIT . 135.00 

SSM IEEE 488 INTERFACE . 369.00 

MOUNTAIN HARDWARE 

CPS MULTIFUNCTION BOARD . 229.00 

SUPERTALKER SD200 . 259.00 

ROMPLUS WITH KEYBOARD FILTER . 179.00 

ROMPLUSW/O KEYBOARD FILTER.130.00 

KEYBOARD FILTER ROM . 49.00 

COPYROM . 49.00 

MUSIC SYSTEM . 459.00 

ROMWRITER . 149.00 

APPLE CLOCK . 239.00 

A/D + D/A (DIGITAL TO ANALOG) . 299 00 

EXPANSION CHASSIS . 575.00 


APPLE BOARDS 


7710A/D ASYNCHRONOUS SERIAL INTERFACE . . . 139.00 
7712A SYNCHRONOUS SERIAL INTERFACE . . . .149.00 

74 24A CALENDAR/CLOCK. . 99.00 

7728A CENTRONICS PRINTER INTERFACE. 99.00 

7720A PARALLEL INTERFACE STD FIRMWARE . . . . 99.00 


APPLE SOFTWARE 

MAGIC WINDOW WORDPROCESSOR STD APPLE . . 89.00 


MAGIC WAND 

(REQUIRES Z80SOFTCARD& 80 COL) . 275.00 

WORDSTAR-APPLE 

(REQUIRES Z80 SC & 80 COL) . 275.00 

MAILMERGE APPLE (REQUIRES WORD STAR) .. 90.00 
MICROSOFT FORTRAN 

(REQUIRES Z80S0FTCARD) . 165.00 

MICROSOFT COBOL (REQUIRES Z80SOFTCARD) . 550.00 

DB MASTER 2.4 . 159.00 

VISICALC 16 SECTOR . 189.00 

CCA DATA BASE MANAGER . 99.00 

A-STAT COMPREHENSIVE STATISTICS PKG.119.00 

CP/M SOFTWARE 

MICROSOFT BASIC-80 . 299.00 

MICROSOFT BASIC COMPILER . 319.00 

MICROSOFT FORTRAN-80 . 399.00 

PEACHTREE SYSTEMS . CALL 

MAGIC WAND (REQUIRES CP/M). 275.00 

WORD STAR (REQUIRES CP/M).310.00 

MAILMERGE (REQUIRES WORD STAR) . 100.00 

SPELLGUARD . 239.00 

CP/M PICKLES & TROUT FOR TRS-80 MOD II .... 175.00 



We built a reputation on our 
prices and your satisfaction. 

We guarantee everything we sell for 30 days. If anything 
is wrong, just return the item and we’ll make it right. 
And, of course, we’ll pay the shipping charges. 

We accept Visa and Master Card on all orders. COD 
accepted up to $300.00. We also accept school pur¬ 
chase orders. 

Please add $2.00 for standard UPS shipping and 
handling on orders under 50 pounds, delivered in the 
continental U.S. Call us for shipping charges on items 
that weigh more than 50 pounds. Foreign, FPO and APO 
orders please add 15% for shipping. California res¬ 
idents add 6% sales tax. 


(213) 883-8594 

31245 La Baya Drive, Westlake Village, California 91362 ^311 


The prices quoted are only valid for stock on hand and all prices are subject to change without notice. 





















































































































WORDSWORTH, 
TAKE A LETTER." 


THE FIRST SUPER-SIMPLE LETTER QUALITY WORD PROCESSOR 
IN THE WORLD THAT CAN SIT NEXT TO YOUR SECRETARY- 
FOR LESS THAN (5,000. 


“Wordsworth™” removes the 
fear and loathing many people have 
about things called “computers” 
and “word processing.” Because 
Wordsworth just sits at a desk and 
does what he’s told. With unique new, 
simplified software, it can tell its 
typist what to do—step by simple 
step—to perform even the most 
complicated tasks. 

It can not only “take a letter,” 
but it can revise it, customize it in mil¬ 
lions of ways (quite literally), person¬ 
alize it, print it on your letterhead or 
business form so you can’t tell it from 
hand-typed... in short, everything 
but put it in an envelope. 

Moreover, it can perform all 
sorts of mundane business functions, 


like general ledgers and accounting 
reports, using easily available 
industry-compatible CP/M™ software. 

Installation? Plug it in. (Cable 
supplied.) 

Size? Bigger than a breadbox— 
but not by much. It’s about half as big, 
or less, than systems that can’t do half 
as much. Definitely desktop—a sub¬ 
compact 20" by 40". 

Service? Available everywhere. 

Price? About $4,995. Complete 
and ready to go. 

For the name of your nearest 
dealer—and a free hands-on 
demonstration—just pick up the 
nearest telephone. 

TOLL-FREE 1-800-343-6630. 

In Massachusetts, call collect (617) 828-8150. Telex 951-624. 


LEADING 

edge; * 

Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 
DEALERS: For immediate delivery from the Leading Edge Inventory Bank™ on “Wordsworth” and other of the 

industry’s most popular products, just give us a call. 
















